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WIDENING TWO 
BOTTLE NECKS 


Purchase of modern equipment and rearrangement 
of heat-treating and plating departments permitted 


International Business Machines to increase produc- 


tion 40 per cent without adding materially to buildings 














Fig. 1 — Semi-automatic, variable 
speed nickel plating machine in 
the rearranged I1.B.M. plating 
department. Note well designed 
busbars serving all tanks 


Fig. 2—Cadmium plating is done 
in variable speed, semi-automatic 
tanks, such as this 


L. C. CONRADI 


Metallurgist 
International Business Machines Corp. 


| sos THE PAST 20 years or more 
sales of International Business 
Machines have increased each year, 
both in the United States and abroad. 
To keep in step with this steady in- 
crease, the manufacturing division and 
the production department had to in- 
crease both their output and their 
efficiency. In order to meet these in- 
creased production requirements addi- 
tional equipment was installed in the 
plating department and in other divi- 
sions of the factory, and men were 
added to the payroll. 

Disregard for a moment the work 
flow line on the plating room layout of 
Fig. 3. On casual examination there 
seems to be nothing particularly wrong 
with the layout. 

To nickel plate or cadmium plate a 
part all work was being wired and un- 
wired and very few, if any, racks were 
being used. 





In loading and unloading still tanks 
of cadmium and nickel, the very ar- 
rangement of the plating tanks, and 
particularly of those in the cleaning 
line prevented carrying out operations 
on anywhere near a straight line pro- 
duction basis. 

Because under no condition could 
additional floor space be obtained, it 
was decided to replace all but two of 
the still nickel tanks with a semi-auto- 
matic nickel plating unit, and all but 
one of the still cadmium tanks with a 
semi-automatic cadmium plating unit. 
An additional chromium plating tank 
was put in to take care of the increased 
requirements for chromium plated 
parts, and suitable racks were obtained 
so that as many parts as possible 
could be racked instead of being wired 
on copper wire. To guarantee suffi- 
cient current for the additional chrom- 
ium tank, as well as to insure satis- 
factory operation of the semi-auto- 
matics, two 2,500 ampere generator 
sets were installed in addition to the 





5,000 ampere generator already in use. 

The final result of the rearrange- 
ment of the cleaning line and the in- 
stallation of the new equipment referred 
to in following paragraphs, together 
with the adoption of racks in place of 
individual wiring of parts, has resulted 
in an increase of approximately 40 per 
cent in production capacity, and an 
approximate labor saving of 14 per 
cent. 

Reference to the floor plan of Fig. 3 
will show how the department was re- 
arranged and indicate the location of 
the new units. At A in Fig. 2 is 
the location of the semi-automatic 
nickel plating machine. A photograph 
of this unit is reproduced in Fig. 1. It 
is a variable speed machine, 22 ft. long 
by 4 ft. wide by 2 ft. deep. The tank 
is constructed of %4-in. steel plate 
double welded inside and outside, and 





is lined on all inside surfaces and over 
the reinforcing angle with *s-in. rubber 
lining suitable for nickel plating. 

The conveyor in this tank is driven 
by a “Varidrive” motor, 220-volt, 60- 
cycle, 3-phase, giving a variable-speed 
regulation from 20 to 80 min. per 
revolution. The conveyor chain has 
cathode hook attachments cast on 8-in. 
centers with collector contact cathode 
hooks mounted on 6-in. centers, the 
hooks being swiveled and compensat- 
ing for all loads to guarantee perfect 
electrical contact. This unit is cap- 
able of handling either single hook 
racks, or racks having two cathode 
hooks. The anode and cathode con- 
ductors will carry 2,000 amp. of cur- 
rent without heating and loss of effi- 
ciency. Equipment includes a chemi- 
cal lead steam coil 11/4 in. outside diam- 
eter, approximately 100 ft. long, with 


Figs. 3 & 4—Formerly requiring wiring and un- 
wiring of work and precluding straight line pro- 
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two insulated steam joints; a single 
acting recording temperature controller 
with a range of 50 to 150 F.; and a 
2,000-amp. rheostat with a 3-volt drop, 
equipped with voltmeter and ammeter 
having 54-step regulation. 

In practice, the advantages of the 
semi-automatic nickel plating tank 
over still tanks are: (1) More uniform 
thickness of plate; (2) Denser and 
more ductile plate with less tendency 
to peel and crack; (3) Reduction in 
plating time; (4) Increase in hourly 
production capacity. 

For cadmium plating, a_ variable 
speed semi-automatic machine, 12 ft. 
long by 4 ft. wide by 344 ft. deep was 
installed. It is indicated at B in Fig. 
4 and illustrated in Fig. 2. This tank 
is of the same construction as the 
nickel tank just described and its con- 
veyor is driven by a corresponding 


motor with the difference that speed 
regulation is from 4 to 20 min. per 
revolution. The conveyor chain is of 
the same type used in the nickel unit. 

The advantages of the semi-auto- 
matic cadmium unit over still tanks 
are: (1) Uniform plate of approxi- 
mately 0.0002 in.; (2) Increase in 
handling production capacity. 

At C in Fig. 4 is a chromium plating 
unit 4 ft. long by 2 ft. wide by 3 ft. 
deep, also made from %-in. plate 
double-welded at all joints. It is 
equipped with angles, adjustable cleat 
holders, three pairs of cleats to accept 
two anode and one cathode rod made 
of 2-in. by ¥%4-in. copper and the tank 
is lined with 8-lb. 6 per cent antimony 
lead, and equipped with an exhaust 
casing made from 14 gage steel of all 
welded construction. In one end of 
the tank is a lead coil made of 34 in. 


completely rearranged. Production was _ in- 
creased 40 per cent and 14 per cent savings in 
labor resulted from the new layout, shown below 














by 314-lb. 6 per cent antimony lead, 
equipped with solution level protecting 
sleeves made of 34-in. iron nipples 
sweated on, and 34-in. x 34-in. insulat- 
ing steam joints. There is a Duplex 
temperature recorder controller with a 
range of 50 to 150 F. 

The other chromium plating tank, D 
in Fig. 4 is 8 ft. long by 2% ft. wide by 
3% ft. deep and is lined with 10-lb. 6 
per cent antimony lead. There is an ex- 
haust hood and a lead steam coil on the 
side of the tank which is equipped with 
four 114-in. solid copper anode and 
cathode bars, lengthwise of the tank, 
and seven 114-in. solid copper anode 
bars and six 144-in. solid copper cath- 
ode bars crosswise of the tank with 
connections for the main busbar. An 
exhaust fan draws air from the hood. 

A somewhat similar job done in the 
heat-treating department will be de- 
scribed in an early issue. In both in- 
stances savings made by the new 
equipment will pay for it in less than 
one year. 
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HAND-TOOLING 
THE SCARAB 





Design and manufacturing tradi- 
tions are defied in building the 
ultra-modern automobile by hand 


I’ BUILDING the most widely dis- 
cussed of ultra-modern automo- 
biles, the manufacturer is turning back 
the pages of time. One by one the 
Scarab cars are custom built by hand 
in the Stout Motor Car Corp. shop 
in Dearborn, Mich., and craftsmanship 
with hand tools reigns supreme as in 





“MAKING the final departure of motor car engineering 
the days during the dawn of the auto- from horse-and-buggy tradition,” says William B. Stout of 
mobile when the Wintons and Packards his Scarab, above. Limiting 1936 production to 100, the 
were built piecemeal and laboriously. 

A visit to the shop is of special in- 
terest these days when automobile 
building connotes the last word in con- 


company goes back to the craftsmanship of carriage days, 
building the automobiles almost entirely by hand. Wheel- 
base about 112 in., yet the interior is the most ample of 


tinuous conveyors, automatic machines American “production” cars. With 5 in. more headroom 
and huge presses. One is reminded of inside, center of gravity is lower than in conventional 
airplane production in the early days. makes. Upholstered movable chairs, folding couch and 


The designer, world renowned for his 
aircraft building, has borrowed many 
ideas from his former experiences. 


table, defy more traditions in car design. Engine in the 
rear, each wheel independently suspended on the princi- 


The Scarab car, like the Chrysler ple of airplane landing gears, makes the car ride smoother, 
Airflow and the Lincoln Zephyr, has no run more quietly than other makes, those who have driven 
conventional chassis. Instead, the body it agree. Weight, despite its roominess, less than 3,000 lb. 


is a self-contained unit built up of steel 
tubing and of round and square sec- 
tions. The various members are bent 
to form, and assembled in a jig for 
welding. Fig. 1 shows the rear welding 
jig, with the templet and die to form 
the side. 

After the framework is welded into Scarab body, with side panel 
a unit, it comes out of the jig and templet and die 
the sides are welded in place as seen in 
Figs. 2 and 3 show, respectively, the 
front and rear ends. The engine, 2. How the front end begins 
transmission, rear axle and rear wheels 
are assembled as a complete unit, 
Fig. 4. 

Body sheets are shaped piecemeal, 
using both the bumping hammer and 
hand tools, Fig. 6. A die block or 
former, made of Dow metal for ease 
of handling, is shown, with a hammer, 
mallet and wooden blocks used to force 
the aluminum sheets into the form. To 
the right, Fig. 6, is seen the center 
panel for the front of the car roughly 
shaped. 

Another interesting hand operation is 
shown in Fig. 5. Here a rush-like ma- 
terial is hand-woven to conform to the 
shape of the roof, serving as the lining. 











1. Rear end welding jig for 


to shape up with roof of car 
in place 
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3. Body shell of hand shaped sheets, nearly complete. 
Rear view showing grille which covers engine 


4. Completely. assembled powerplant unit which can 
be unbolted and quickly removed for service repairs 


JUNE 17, 1936 





5. Hand weaving the rush-like strips tou correct shape 
for lining of top of car 


6. An example of piece-by-piece hand work is the 

center panel of the front end. First roughly shaped, 

the panel is then hand formed with a die made of 
Dow metal, hammer and wooden blocks 


7. Special connection being made on engine lathe 
by hand, in contrast with high-production methods 


he TP: is 











EMBRYO 
MACHINE TOOL BUILDERS 


| a EXPERIENCE in appren- 
tice training has made it possible 
for the Cincinnati Milling Machine 
Company and Cincinnati Grinders In- 
corporated to work out a course of 
training that is well suited to present 
day requirements. The course is 
divided into four groups or classifica- 
tions. 

The first group is made up of high- 
school graduates who take regular ap- 
prentice training. 

The second group is made up of col- 
lege graduates, or men with approved 
technical background. They take the 
3-year course. 

The third group is made up of co- 
operative students from the University 
of Cincinnati who attend school and 
shop, according to the University 
schedule. 

Cooperative students from the Ohio 
Mechanics Institute who alternate be- 
tween school and shop on the sched- 
ule of the Institute comprise the fourth 
group. 

The four-year regular apprentice 
training course is offered to high school 
graduates. Their training consists of 
six to twelve weeks probation, twelve 
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For many years the Cincinnati Milling Machine Com- 


pany has been training apprentices and student 


engineers in the fundamentals of precision machine 
work which is the basis of machine tool building 


weeks drill press, eighteen weeks turn- 
ing and boring, 28 weeks grinding, 28 
weeks milling, six weeks tool grinding, 
eight weeks inspection, twelve weeks 
foundry, eight weeks heat-treatment, 
twenty weeks miscellaneous machines, 
eight weeks scraping, 40 weeks assem- 
bly. If the boy does not have the 
following educational requisite he is 
required to attend evening classes: 
Plane geometry, trigonometry, ad- 
vanced algebra, physics, strength of 
materials, mechanical drawing, chem- 
istry, heat-treatment and English. 

A somewhat different course is ar- 
ranged for college graduates who are 
taking the three-year course, or for 
men with approved technical back- 
ground. They get eight weeks of drill 
press, twelve weeks turning and bor- 
ing, 32 weeks cylindrical and surface 
grinding, 32 weeks milling machines, 


ten weeks tool grinding, eight weeks 
inspection, twelve weeks foundry, eight 
weeks heat-treating, 30 weeks assem- 
bly and vise work. To be accepted 
for this group, the students must have 
covered the following subjects: ma- 
chine design, heat-treatment, factory 
management, business administration, 
material and production control, time 
and motion study, human relations in 
business, cost accounting, economics, 
English. 

Co-operative students from the Uni- 
versity of Cincinnati get the same shop 
training as is given to the college grad- 
uate group. The educational training 
which they receive at the University 
covers the requisites for advanced 
students. 

The fourth group, consisting of co- 
operative students from the Ohio Me- 
chanic Institute, is given the same shop 
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training as the regular apprentices in 
the first group. These students’ educa- 
tional requirements are the same. After 
graduation from the Ohio Mechanics 
Institute, they are asked to sign an 
apprentice contract and complete their 
9,120 hours of training. 

Equipment for the training school is 
located in the balcony of the grinder 
plant, where enough space has been 
allotted to take care of 100 boys. All 
of the machine tools installed have self- 
contained motor drives and are mod- 
ern in type. They include engine 
lathes, a chucking turret lathe, a small 
bar stock turret lathe, milling ma- 
chines, drill presses, grinding machine, 
a shaper, a polishing lathe, a polish- 
ing machine, cutter grinders, a hori- 
zontal boring mill, a complete new 
heat-treating department, a vise and 
assembly department with the neces- 
sary units for those departments. There 
is a classroom adjacent to the shop. 

Regular shop hours are observed by 
the boys in training, and the work they 
do is of basic practical value both to 
themselves and to the company. For 
example, they produce new tools, re- 
pair machines, and are engaged in 
standard production of a simple na- 
ture. They overhaul shop machines, 


fill petty orders for repair parts for 
obsolete machines, and perform mis- 
cellaneous salvage work which comes 
to them from the entire plant. Other- 
wise the school is entirely separate 
from the shop, although any actual 
production work is subject to the super- 
vision of the shop superintendent. 

Work of this sort, after it has been 
inspected by the oldest boy in the de- 
partment who acts as a line inspector, 
is sent to final inspection department 
where it is inspected by older boys 
under the supervision of the fitting 
and assembly instructor. 

A complete set of tools, including a 
tool box, is supplied to the boys at 
cost. These tools may be purchased 
on the part-time payment plan with- 
out interest. Not all of the tools must 
be purchased at the beginning of the 
course, but such tools as indicators, 
gages, micrometers and the like are 
purchased after the boys have been 
there six and eighteen months. 

The boys are not required to wear 
any particular kind of clothes except 
that they must meet the general re- 


quirements from the standpoint of 
safety. Neckties and long sleeves are 


prohibited. 
Accurate record of the time spent on 


Much of the 9,120 hours of training is done with modern machine tools 
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a job is kept by the Dyer checker. 
Using the Dyer system as a basis of 
performance, the boys in the school are 
averaging better than a 30-unit hour, 
with a 60-unit hour representing 100 
per cent performance. 

Jobs are assigned by the supervisor. 
The boy goes to the production office, 
set up within the school, and obtains 
his job ticket. Most jobs have time 
on them. The Dyer checker is usually 
an older student. A record of the time 
put on every job is kept regardless of 
whether a standard has been set for 
the job or not. 

There is a centralized tool store and 
control system within the school which 
is simple in set-up but is patterned 
after the main tool store in the main 
shop. Special tools and fixtures are 
taken from the main shop, because it 
would be impractical to keep all the 
tools necessary on hand in the school. 

For inspection purposes, the boy 
usually has all the gages he needs to 
inspect the job. The inspector within 
the department looks at them as he 
passes along. Final inspectors use gages 
which are indexed or listed for the 
particular part machined. Regular pro- 
duction jobs have tools laid out for 
them. 
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The boys are held responsible for 
their place and each one must keep 
his machine clean. A check-up is made 
on this at the end of each day. 
There are no inspection sheets for 
each job, but the inspector takes it 
upon himself to show the boy what 
to do. A great deal of the teaching 


is done in this way. The Ford Train- 
ing School Book is available for refer- 
ence in the school, and is kept in the 
library, together with the Reference 
Sheets of the National Metal Trades 
Association. The instructor has a copy 
The old practice of 


of this material. 


The ten instructors of the Cin- 
cinnati Milling Machine ap- 
prentice school at a faculty 
meeting. Reading around the 
table, left to right, they are 
Harry Glensman, Carl Hope- 
well, Edward Sands, John 
Gatch, D. F. Pratt, supervisor 
of the school; William Well- 
man, Roland Reeves, Adam 
Faith, Edward Fox and Theo- 
dore Umbach 


Precision, a fundamental of ma- 
chine tool building, is an im- 


portant part in apprentice 


assigning a boy to the main shops 
when an emergency arose has been 
discontinued. Boys are not taken off 
the job and put in the shop except 
for special training. 

Boys are moved from machine to 
machine and from department to de- 
partment, according to the prescribed 
schedule. This depends largely on the 
course which the boy is taking and 
whether he has finished his allotted 
hours in a given department on a 
given machine. Each Monday morning 
the director of the school shifts four 
or five boys. He has a control board 








in his office which enables nim to regu 
late the movement of the boys under 
his direction. Each boy follows a 
planned course, but often it is neces- 
ary to mix up the jobs to cover all 
of the assignments. Boys usually start 
on lathe work and progress from that 
to work on the drill press. Emphasis 
is naturally placed on training on ma- 
chines made by the company because 
when the boys graduate they are likely 
to work on and with these machines 

The seven supervisors were selected 
on the basis of their experience in the 
shop and their ability to teach and 
supervise boys. There is approximately 
one instructor to every ten students 
and each instructor spends one hour 
weekly in the classroom instructing the 
students in the fundamentals of doing 
their job. The permanent record 
sheets in the Training School office 
carry the scholastic grading of all stu- 
dents. 

When the boy graduates from the 
general shop apprenticeship course, he 
eventually may work into assistant 
foreman, foreman or a shop adminis- 
tration job. Some of the boys are 
headed for sales demonstration, the en- 
gineering department, or production 
control and time study work. Only 
boys of special talent and ability will 
be considered for the sales demonstra- 
tion, machine design and time study 
departments. The general technical 
group, which consists of college grad- 
uates, university co-ops and men with 
approved technical background, usually 
turn out candidates for sales demon- 
stration and estimating work, machine 
and tool design, and production con- 
trol and time study courses. In these 
courses they are given special training 
which eventually fits them for a defi- 
nite job of responsibility. 






















training 
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scientific methods and management laid 


the foundation of modern manufacture 


FRED H. COLVIN 


V—Perseverance of the men who pioneered 


Editor 


hye CHANGES that took place over the 
past 50 years in cutting tools, in machines 
and in methods naturally brought me close con- 
tacts with such men as Frederick Taylor, Frank 
Gilbreth, Henry Gantt, Harrington Emerson 
and other specialists in the management field. 
Emerson attracted attention by his work on 
the Santa Fé Railway, where he simplified and 
standardized shop tools and operations, prob- 
ably carrying the latter work to extremes. His 
statement that “railways were wasting a million 
dollars a day” made him a target for criticism, 
much of which was probably not justified. But 
it is hard to say what lasting impression his 


Frederick W. Taylor, whose pio- 
neer work on cutting tools and 
management methods had a 
profound effect. Harrington 
Emerson, a devotee of incentive 
systems, whose work in the 
Santa Fe shops attracted atten- 
tion. Henry L. Gantt, of Gantt 
chart fame, who understood the 
human factor in management 


work made on railway shops. 


Gantt and Gilbreth were two of the most 


human engineers in this line that I 
knew. They understood the reactions 
of the man in the shop and realized 
that in the long run the shop man must 
be treated fairly, and with considera- 
tion of his ability and personality, if a 
business were to succeed. I do not 
mean to say that other industrial engi- 
neers overlooked this important phase, 
but my contacts with both Gantt and 
Gilbreth impressed this on my mind. 
Both of them passed while in their 
prime, and the world is the poorer. 
Frank Gilbreth and I were the best 
of friends, but not always of one mind. 
I never agreed with his “one best way” 
theory, and we argued frequently along 
that line. I still believe that there may 
be more than one way equally good, as 
to motions, machines or methods, and 
that these variations may depend on 
the preferences or whims of the indi- 
vidual. While highly mechanized oper- 
ations leave little room for individual 
variations, there are many cases where 
the operator finds a method that is 
better than what we consider standard 
practice, for him at least. I was much 
interested in his micro-motion study 
developments, but felt that the way in 
which the studies were used was prob- 
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ably as important as the studies them- 
selves. In the hands of a martinet, a 
stickler for military routine, they would 
easily antagonize workers, where a hu- 
man being like Frank utilized them in 
encouraging initiative. 

As an example of the extremes to 
which “scientific managers” of the early 
days let their fancy run, I recall a visit 
to a rather small plant in New Jersey. 
In some way the manager, who was 
usually a level headed individual, had 
been hypnotized by the siren song of 
largely increased dividends and had 
given the scientific management experts 
full swing. And he surely swung wide, 
if not handsome. Among his many 
scheduled operations was one for the 
office janitor. He had “time studied” 
the sweeping, dusting and cleaning of 
each office. Each window had its clean- 
ing schedule and even the polishing of 
the brass door plates containing the 
names of officials had its schedule. New 
brooms and mops could be had only 
after so many hours of use, and the 
whole schedule was as intricate and as 


detailed as if it had been a really 
important operation on one of the ma 
chines. 

I cite this to show how many so- 
called managers fail to distinguish be- 
tween vital elements and those which 
are comparatively non-essential. And 
this engineer was peeved when I poked 
fun at his janitor schedules. 

Another trouble with many who are 
bitten by the idea of system is the 
rapid accumulation of forms. When 
something goes wrong, such as the fail- 
ure of material to arrive on schedule, 
a new set of forms appears to keep a 
closer check. These grow with amazing 
rapidity and soon become burdensome. 

In too many cases, forms, and records 
thereon, are ancient history before they 
reach the manager at all. Two instances 
that I recall may be of interest. My 
old friend John Brophy, of the Cleve- 
land Automatic Machine Company 
(whose machines John Grant sold in 
Europe at one time) wanted to know 
the costs on a new lot of machines he 
was building. The accountant ex- 
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plained that the costs were not up to 
date, that they were in fact about three 
weeks behind. Whereupon John, with 
characteristic decision and impetuosity, 
ordered all the cards chucked in the 
furnace. “Post mortems of what hap- 
pened three week ago are of no use to 
me. If I can’t know today what the 
costs were up to yesterday, we won't 
have any system”—or words to that 
effect. If you knew John Brophy you'd 
be willing to gamble that the accoun- 
tant devised a new system in a hurry. 

The other was a friend in New York 
who shall be nameless. We were dis- 
cussing systems, and he said, “Have 
you ever been in Harry C’s office lately 
to see his system?” I hadn’t. “You 
ought to go. It’s great. It’s complete 
in every way so he can tell you every- 
thing he should have done day before 
yesterday.” Let no one get the idea 
that systems are unnecessary. The 
point is that back of them all must be 
intelligent management in their appli- 
cation. If management were merely 
a set of rules to be followed implicitly, 
clerks could run any business. Real 
management, as I see it, is in knowing 
when to break the rules. 

The introduction of scientific man- 
agement, so-called, fed the practice vs. 
theory conflict with high explosives. 
Overenthusiastic young men, carried 
away with glittering possibilities of a 
planned production that would increase 
and cheapen product, went hog-wild 
and antagonized almost everyone from 
the apprentice to the shop superin- 
tendent. Men of broader vision and 
more experience, like Henry Gantt, did 
much to counteract the damage done 
by those who, including Frederick 
Taylor himself, failed to appreciate the 
value of the experience and intelligence 
of the skilled mechanic. 

We owe Taylor much for jarring us 
out of complacent ruts of shop prac- 
tice. But his lack of appreciation of 
the psychology, or reaction of the aver- 
age shop man was a great handicap in 
putting over his ideas. To the best of 
my recollection American Machinist 
was the only paper in its field that did 
not become an enthusiastic advocate 
of the new system. But Frederick 
Halsey, from his own experience as a 
shop executive and backed by John 
Hill, did not hesitate to oppose what 
we believed to be the objectionable 
features of the plan. I recall the time 
when James M. Dodge, the genial and 
respected head of the Link Belt Com- 
pany which was an early advocate of 
the system, made a special trip to New 
York to show John Hill the error of his 
ways but without success. 

Yet while few plants ever adopted 
the Taylor plan in its entirety, many 
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Frank B. Gilbreth, father of motion study 
and a keen student of shop psychology 





W. S. Rogers, of the old Bantam Ball 


Bearing Company 


of the principles expounded by Taylor 
have become common practice and the 
industrial world is the better for them. 
A partial dose gave better results than 
the whole prescription. 

Probably there is no line in which 
greater changes have been made than 
in heat-treating —or hardening and 
tempering—as we called it. Most of 
this work was done in an open forge 
fire with a hand-operated rotary 
blower, but we of course tried to get 
the fire nicely “coked” and form a sort 
of muffle in the coal itself. Personal 
rivalry and idiosyncracies ran high, as 
can be imagined, and there was much 
hokum as to steels, hardening baths 
and the whole operation. Secret for- 
mulas consisting of weird ingredients, 
some of which smelled to heaven, and 
methods which approached the incanta- 
tions of the witch’s cauldron prevailed. 

This hardening mysticism lasted for 
many years, up to the not-so-early days 
of the automobile. One of the early 
plants had a hardener who guarded his 
secret for his quenching bath with 
great care. He mixed up a new bath 


once a week and kept everyone at a 
distance during this solemn rite. He 
had a method all his own of prevent- 
ing detection as to his mixture. On 
Saturday afternoon he would go to a 
drug stone and buy one of his ingre- 
dients. Then he dropped in the nearest 
saloon, and after a drink, sneaked out 
the back door to the next drug store 
for another ingredient. It must have 
been a complicated formula because by 
the time he had collected it he was 
usually so well plastered that he rarely 
got entirely over it before noon on 
Monday. But something went wrong 
one day and he cracked two sets of 
cams for two engines that were needed 
for shipment. (Cams in those days 
were separate and pinned to the cam- 
shaft instead of being integral as at 
present.) He left the cams buried in 
the muck in the bottom of his quench- 
ing barrel and got plastered again. 

The cams were urgently needed and 
they called in a young machinist who 
tackled the job with many misgivings. 
He first cleaned all the muck out of 
the quenching barrel, much to the con- 
sternation of the big boss, and then 
hardened the cams in clean water with 
a little salt, drawing them on hot sand. 
They all came out with just the file 
hardness required and the motor was 
shipped on time. When the old hard- 
ener with the mystic rites finally 
showed up he was minus a job. The 
young man was Karl Herrman, whom I 
first knew at the old Studebaker plant 
in Detroit, who retired last week as 
general manager of the Bantam Ball 
Bearing Company where my old friend 
W. S. Rogers put in some of his best 
years. 

As an instance of the progress we 
have made in the knowledge of steels, 
I recall a chat with Worcester Warner 
many years ago. Warner was with 
Pratt & Whitney away back in 1876, 
the year of the Philadelphia Centennial 
and was assigned to their exhibit for 
at least part of the show. One of their 
exhibits was a set of plug and ring 
gages, probably the first set of this kind 
made in this country. 

With commendable forethought they 
had been prepared well in advance, and 
were about to be packed for shipment 
when, accidentally or otherwise, some 
one tried to put the one-inch plug in 
its ring gage. It wouldn’t go! None 
of the plugs would enter; they had 
grown in aging. This was a complete 
surprise for the growth or change of 
steels was not well understood at that 
time. 

Time was short, but one plug was 
lapped to fit its gage—and this was 
shown to inquiring visitors. The others 
were kept in their case. 
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CLOSER LIMITS IN GAGING 


WW: HAVE COME to a point 
where the possibility to ma- 


chine parts accurately exceeds our 
ability to measure them. The reason 
for this is that the development of 
measuring equipment, such as plug 
gages, snap gages, micrometers and 
bore gages, which are used generally in 
industry today, has not been improved 
to any great extent over the past 25 
years; of course, such gages are today 
built of better material, with greater 
accuracy, and have generally a much 
longer life. However, with few excep- 
tions, the measuring equipment in the 
average plant of today is far inferior 
basically to the machine equipment. 
When Committee No. 3 on Limits 
and Fits of the International Standards 
Association of which I have had the 
honor to be a member since its incep- 
tion in 1928, met originally the diffi- 
culties in coming to a common under- 
standing seemed practically insur- 
mountable. In the first place, we 
spoke different languages and we had 
no common understanding of the va- 
rious terms which should be used. 


Uniform Reference Temperature 


It was necessary for us to determine 
the length of the meter, and in con- 
nection with that, the length of the 
inch. The meter was defined at the 
“Conference Generale des Poids et 
Mesures” in 1927, by the wave length 
of red cadmium, measured with an in- 
terferometer. There was also the ne- 
cessity for the determination of a 
reference temperature, which is now 
20 C or 68 F, the figure which always 
has been used in the United States. 
All of the countries of the world, even 
England and France, have now adopted 
this temperature. 

For the first time it was then pos- 
sible definitely to determine the pre- 
cise relationship between the inch and 
the meter; the relation is 25.4 mm. 
exactly equals one inch. 

Equally important, however, are such 
considerations as the wear of the gage, 
the amount of wear permissible in a 
gage, where the wear of the gage shall 
be located, the manufacturing toler- 
ances on the gage, the accuracies and 
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the method of measurement, all of 
which are fundamental in their scope 
and vital in their significance. 

From checking a number of gages, 
we knew that inaccuracies existed in 
the products of European gage manu- 
facturers. It seemed to me desirable 
to determine whether such inaccuracies 
might also be present in gages made in 
the United States. A number of them 
were obtained from the best known 
manufacturers in this country and 
found to be excellent, but nevertheless 
having the same characteristic errors, 
The overall variations on the part of 
the various gage manufacturers was as 
much as plus and minus 0.0001 in. 
both on the maximum and minimum 
sides, and, what is most important, no 
allowance was made for any wear. 
Similarly, in the case of snap gages, 
the variations were 0.0001 in., and no 
allowance was given in the adjust- 
ments to the actual weight of the snap 
gage itself, the effect of which may be 
to change the actual dimension by as 
much as 0.0002 in. in a gage of ordi- 
nary size. 


Too Many Variables 


Consider an actual case as it exists 
in a manufacturing plant. If we have 
a shaft which on the drawing shall be 
within a tolerance of 1.5748 in. maxi- 
mum and 1.5744 in. minimum, what 
will we actually obtain? In the first 
place, let us consider measuring this 
shaft with a micrometer. We know 
that the micrometer will be handled 
differently by different workmen; that 
different pressures will be applied; 
there may be variations between two 
micrometers, and there may be wear 
in the micrometer screw itself. All 


of these factors will tend to give in- 
accurate readings, and I am safe in 
saying that the variations in the read- 
ings of two good inspectors with two 
different micrometers will vary from 
plus or minus 0.0001 in. to plus or 
minus 0.0002 in. 

Even with so broad a range, the in- 
spectors must be of more than average 
ability. If now, we consider stationary 
instruments such as dial indicators, the 
accuracy will not be better unless spe- 
cial care is taken. There are many 
possibilities of errors, i.e., errors in the 
indicator itself, the adjustment, pres- 
sure variations, internal friction in the 
indicator. While no generalization can 
be made concerning these errors, 
nevertheless, they may be of a large 
magnitude compared with the present 
small tolerances. 


Snap Gage Problems 


When we use snap gages an entirely 
new set of problems arise whether these 
gages are purchased from master gage 
builders or whether they are made by 
the user himself. There are, surpris- 
ingly, a number of complex questions, 
such as where shall the limits of the 
wear apply, what shall be their range, 
what shall be the actual shape and 
finish of the measuring surface, and 
how shall the gages be handled. It is 
remarkable, but, nevertheless, a fact, 
that there are variations in snap gages 
due to a number of conditions which 
are in practice uncontrollable, affecting 
in turn the correct measurement of the 
piece involved. 

If we have a production problem in- 
volving the measurement of a piece 
having a tolerance of a given amount, 
there is a possibility of obtaining a set 
of actual measurements quite different 
from the original prescribed tolerances. 
Let us analyze what may occur by re- 
ferring to Fig. 1. We shall assume 
that we desire a particular piece to 
have an upper and lower limit as 
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Fig. 1—Present Commonly Used System 


shown by the heavy line. Obviously, 
the first step is the determination of 
these measurements by block gages 
which have a limited amount of error. 
In transferring the measurements to 
the reference gage, we have additional 
and larger inaccuracies. Another 
transfer to the snap gage, gives a still 
greater and additional variation in the 
high and low limits. And finally, there 
is the check of the work piece by the 
operator which in turn results in still 
larger variations. The degree of the 
tolerances on the tolerances on the 
tolerances—if I may be permitted to 
use this phrase—is roughly indicated 
in the figure. If we are to maintain 
accurately the established tolerances, 
then quite a different procedure of 
measurement would be required (Fig. 
2). Such a system is what in France 
is known as the “Systeme de I’In- 
transigeance,” which has always been 
the desired system in that country. 


Tolerances on Tolerances 


It will then be necessary to begin 
with an entirely different set of start- 
ing tolerances on the block gages to 
obtain finally a variation not in excess 
of the established and required toler- 
ance. Obviously, this would require 
extremely accurate original tolerance if 
indeed the degree of variation at the 
various steps were actually known, 
which is obviously quite unlikely. Fur- 
thermore, consideration must be given 
to the degree of wear which even tends 
to decrease the starting tolerance in 
comparison with the prescribed toler- 
ance. It is for this reason that I.S.A. 
has found the necessity for actually 
providing some tolerances on the toler- 
ances, the magnitude of which has 
been definitely established, depending 
upon the characteristics of accuracy re- 


quired. This approved system is fa- 
miliar to you (AM—Vol. 78, page 
403) . 


Quite aside from the errors of trans- 
ference, we have the following errors 
all of which are important in the con- 
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sideration of actual measurements: 


1. Temperature errors. 

2. Errors derived from material 
stresses in the work piece. 

3. Errors derived by variations from 

true shapes. 

. Errors caused by variation in the 

actual surface conditions. 

Errors caused by imperfections in 

the tools for measuring the factors 

essential for correct judging of fits. 


— 


uw 


Items 1 and 2 require little, if any, 
explanation. It is well known that 
temperature variations for small pieces 
can usually be disregarded, but when 
large pieces are involved, we must take 
these temperature variations into con- 
sideration. In spite of this knowledge, 
we frequently forget the problems aris- 

















Fig. 3—Where surfaces are irregular, 
as in the ground surface (above), in- 
ference fits must be increased as com- 
pared to those used for smoother 
finishes as in the polished surface 
shown in the lower view 








Fig. 2—Systéme de I’Intransigeance 


ing from materials having different co- 
efficients of expansion. Aluminum, for 
example, has approximately twice the 
expansion of steel, and if the work piece 
is of aluminum and the measuring de- 
vice of steel, as is most common, 
errors will arise unless care is taken to 
measure the work piece at the estab- 
lished reference temperature. 

As for errors derived from material 
stresses, again we all are familiar with 
the results obtained in the hardening 
of large rings, as for example, in bear- 
ing raceways. Their change in shape 
must be considered or accuracies cannot 
be maintained. We age castings to pre- 
vent warping and deformation caused 
by material stresses. We are all fa- 
miliar with the problem surrounding 
the proper hardening of gears to pre- 
vent warping and so eliminate noise. 
We must make allowance for these 
material stresses which tend to throw 
the work piece out of the desired shape 
and tolerances. 


Difficult to Detect 


Geometrical errors, which in Ger- 
man are known as “makrogeometriche 
Fehler” present, from a_ theoretical 
viewpoint, no difficulties. However, in 
actual practice, there are often errors 
due to the imperfection of measuring 
equipment which do not detect these 
variations. Out-of-roundness, tapers, 
barrel shapes, bell mouths, are com- 
mon examples of geometrical manufac- 
turing errors, the difficulty of detection 
depending upon the magnitude of the 
error from the true form or the design 
and accuracy of the measuring equip- 
ment. This condition of “makro” 
errors often present difficult problems 
from a gaging point of view. Let us 
consider a bore and a shaft. We can 
readily obtain an incorrect determi- 
nation of actual clearances if we con- 
sider only the maximum and minimum 
diametric dimensions of the hole and 
the shaft. If clearance is defined as 
the amount of possible radial move- 
ment of the shaft in the bore, then it 
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is obvious that this clearance can never 
be smaller than the difference between 
the inscribed circle in the bore and the 
circumscribed circle of the shaft. It is 
also obvious that the maximum clear- 
ance can never be larger than the dif- 
ference between the largest diametric 
measurements in the bore and the 
smallest diametric dimensions of the 
shaft. 

Therefore, with a bore one must con- 
sider the inscribed circle and the 
greatest existing diameter, and with 
the shaft the circumscribed circle and 
the smallest existing diameter, in order 
to avoid imperfections due to geo- 
metrical errors. 


Surface Irregularities 


Next we must consider the usually 
undetectable errors which, again refer- 
ring to the German, are known as 
“microgeometriche Fehler” or micro 
errors. By this we mean those errors 
due to variations in the surface con- 
ditions, or surface “skin.” The im- 
portance of good surface is well known 
in the United States. The studies of 
Doctor Abbott, Doctor Sawyer, Pro- 
fessor Houston, Professor White, R. C. 
Deale, John Gaillard, R. E. W. Harri- 
son, all American engineers, and also 
Professor Schmaltz and _ Professor 
Berndt of Germany are scholarly in- 
vestigations on surface conditions. A 
specific case in point is the influence 
of the surfaces where interference fits 
are concerned. If the surfaces are ir- 
regular with a great amount of micro 
errors, as is indicated in Fig. 3, we 
know that the resultant interference 
fits must be appreciably increased as 
compared to surfaces which are 
smoother or more regular (see Fig. 3). 
Thus the engineer must concern him- 
self not only with the degree of the 
interference fit but also with the con- 
dition of the surfaces which are to be 
fitted. For clearance fits, the surface is 
of equal importance in order to obtain 
the proper clearance and a minimum of 
wear. 

What shall we use as a measure on a 
work piece with a certain degree of 
micro errors? In my original investiga- 
tions, I determined that a study of the 
measurements of surface conditions 
was of extreme importance to deter- 
mine the actual measurements with 
the desired degree of accuracy. I found 
that the measuring pressure, together 
with the form or contour of the meas- 
using points, was far greater in its 
significance than I at first expected. 
Any scientific measurements will con- 
sider the pressure between measuring 
parts and the work piece as zero. As 
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Fig. 4—Gaging pressure must be con- 

sidered in relation to micro errors as 

indicated by the difference in results 
when P, and P, are applied 


this cannot be done except by actual 
calculations, which are too complicated 
to be followed in actual practice, and 
also impossible when micro errors exist, 
it seemed necessary to develop a sur- 
face measuring device that would take 
into consideration the measuring pres- 
sure and contours of the measuring 
parts before any further investigation 
of measurements themselves was pos- 
sible. 

Fig. 4 is a sketch showing in an 
exaggerated manner what will happen 


when a measuring point is pressed 
against a surface with micro errors. 
P, is a small load slightly above zero 
and P, is a greater load, but still not 
so large but that the material stresses 
will be well within their elastic limit 
for both measuring part and work 
piece. It is obvious the greater that 
the micro errors may be, the greater 
will be the penetration. 

Fig. 5 shows a photograph of the 
apparatus which I have developed for 
practical use. It consists essentially of 
an indicator, the plunger of which has 
a movement of only 0.00004 in. The 
indicating device is first set under a 
load of approximately 4% lb. To 
obtain a movement of the plunger of 
0.00004 in., an additional load is im- 
posed—which load is dependent upon 
the surface condition, and measures the 
surface directly. At the left the in- 
strument is adjusted with the initial 
load of 4% lb., and the pointer is at 
the right. The right-hand view shows 
the measuring load applied with the 
pointer to the left indicating a move- 
ment of the plunger of 0.00004 in. 

When seven steel disks, made of dif- 
ferent alloys hardened and unhardened, 
all having different surface finishes, 
were tested the amount of P, load 
varied from 700 gr. for the best surface 
—a well-polished surface—to 200 gr. 
for a turned surface. The measure- 
ments are independent of hardness of 
material and depend entirely upon sur- 
face conditions. 

The new principle described above 
opens the possibility to a new method 
in determining surface finishes, and it 
is hoped that this principle may be 
utilized in addition and as an aid to 
the already existing instruments for 
the determination of surface finishes. 

In dealing with the matter of meas- 
uring errors, there must be standard 








Fig. 5—In this simple device for measuring surface pene- 
tration, screws adjust the point so the indicator is on the 


right hand side. 
the left 


indicator to 


measures 


Amount of weight added (right) to move 


the surface condition 
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methods established which will include 
the standardization of: 


1. Measuring pressures 

2. Measuring points when using in- 
dicators 

3. Characteristics of the various types 
of gages themselves. 


So far I have discussed only errors 
that may arise, and one can naturally 
ask the question, “Is there any proper 
type of measuring equipment and 
should not all present equipment be 
discarded?” Naturally, such a thought 
is farthest from my mind. I do think, 
however, that there can be improve- 
ments made both in the present meas- 
uring equipment and its method of use. 

As to the proper type of measuring 
equipment, if I may use the experience 
of our own factory, a combination of 
various types of measuring instru- 
ments will give the most satisfactory 
results. We use both dial indicators 
and fixed gages for production. Dial 
gages are easy to read, are inexpensive 
in use, and the problem of wear may 
be disregarded. However, in order to 
insure ourselves of proper measure- 
ments with dial indicators, we have 
found it necessary to standardize on 
one particular type, not necessarily 
because it is better than any other, but 
because the errors in the dial itself, 
the measuring pressure, that is, the 
spring tension, are known to us and 
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due allowance is made for them. It is 
our practice to use a diamond point 
lapped to a spherical surface of 5 mm. 
radius in order always to insure a mini- 
mum variation in reading due to varia- 
tions in measuring points. 

We use fixed gages in final inspec- 
tion. Fixed gages have the advantages, 
first that they are set to proper toler- 
ances in the gage room by a mechanic 
who is more skillful than the machine 
operater and who has the advantage of 
using master gages and blocks for set 
up. Consequently, we are assured of 
greater accuracy. We have, with the 
used of a fixed gage, an entirely differ- 
ent method of checking the work piece 
and, consequently, the errors which 
may not be detected from the dial in- 
dicator are determinable by the fixed 
gages. 

A combination of dial indicators in 
the shop and fixed gages for final in- 
spection give us a double check-up, 
and is better than using either one 
or the other alone. 

There must be a difference in the 
method of measuring the “go” and “not 
go” dimensions, whether it be for a 
bore or whether it be for a shaft. When 
we drive a spike, we use a sledge; for 
pulling it out we must use another type 
of tool. Similarly, when we measure 
“go” dimensions, we must use one 
principle but for the “not go” dimen- 
sion an entirely different principle. I 


Fig. 6—To limit the “Makro” 
errors use for the “go” side a 
plug gage; for the “not go” 
side, a pin gage. 
spherical projection on a spheri- 
cal surface combines in the 
Te-Bo gage, both “go” and “not 
go” dimensions. 
large holes, a “not go” pin gage 
has one mushroom end large, 


Fig. 7—A 


Fig. 8—For 


the other small 


have already pointed out the impor- 
tance of determining the following 
characteristics: 


For Holes 
1. The diameter of the 


circle. 
2. The greatest existing diameter. 


For the Shaft 
1. The diameter of the circumscribed 
circle. 


inscribed 


2. The smallest existing diameter. 


It is impossible, due to “Makro” 
errors, to measure a diametrical dimen- 
sion with an ordinary plug gage, and 
yet, I think I am safe in saying that 
plug gages are generally used for both 
the “go” and “not go” limits. In Ger- 
many, because of the recommendation 
of the LS.A. committee, it has been 
decided to discontinue the use of the 
“not go” plug gages. In our own fac- 
tory, we have not used “not go” plug 
gages for the past nine years. 

In principle, the “go” side, that is 
the diameter of the inscribed circle, 
should be measured by plug gages and 
the “not go” dimensions by pin gages 
(Fig. 6). Such a principle gives us 
the results we must have in order ac- 
curately to limit the “Makro” errors. 
There must, however, be some varia- 
tions in the measuring equipment, de- 
pending upon the size of the hole. For 
very small holes, a plug gage should be 
used for the “go” and a flat gage for 
the “not go” side. Obviously, this 
modification is necessary since a pin, 
gage of very small dimension cannot 
readily be handled. If we use a flat 
gage, we are at least approaching the 
requirements which we have laid down 
for the correct measurement check for 
the “not go” limit, and in small holes 
it proves very satisfactory in practice. 

For the medium sizes of holes, there- 
is no difficulty in using the ideal system 
of a plug for the “go” and a pin gage 
for the “not go.” There is one possible: 
disadvantage that must be taken into. 
consideration and that is the fact that 
where rings of relatively thin section, 
are involved, it is possible with a pin, 
gage when not carefully handled, to 
make the rings elliptical with only a 
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slight pressure and so obtain an incor- 
rect result. With this thought in mind 
and a desire to combine, if possible, the 
advantages of the plug gage as well as 
the pin gage in one unit, we have de- 
veloped for our own use, the Te-Bo 
Gage (Fig. 7). The body of this gage 
is spherical externally and is so made 
that the diameter of the sphere is the 
same as the minimum dimension re- 
quired. Naturally then, if the diam- 
eter of the inscribed circle of the hole 
is larger than the minimum dimension 
required, the gage can be introduced 
into the hole. On the spherical surface, 
near the outer face, there is a spherical 
projection. The distance from the sur- 
face of the projection to the 
diametrically opposite surface of the 
gaging body is equal to the maximum 
dimension. The difference between the 
maximum and minimum dimensions, 
that is the tolerance, is consequently 
represented by the height of the pro- 
jection above the surrounding spherical 
surface. When the minimum condition 
is checked, the gage is introduced 
into the hole with the handle tilted 
slightly upward. This gives us our 
“go” reading. For the “not go” read- 
ing, the handle is tilted downward and 
if the movement is impeded, the hole 
is approved. If the tilting movement 
is not impeded by the interference of 
the projection then the hole is too 
large. By the performance of this 
simple operation in different positions 
of the work piece, the hole is checked 
throughout. 


Hole Kept Round 


It is, of course, observed that when 
the “not go” dimension is to be 
checked, the diameter of the body it- 
self prevents the hole from assuming 
an elliptical shape. Thur, we have 
combined a simple method of checking 
the diameter of the inscribed circle and 
the largest possible diameter in one 
simple gage, which will insure ac- 
curacies undeterminable when “go” 
and “not go” plug gages are used. With 
the gage correctly handled, one is 
always certain of obtaining the same 
measuring pressure, i.e., the weight of 
the gage for the “go” dimension and 
the weight of the handle for the “not 
go” dimension. A modification of the 
gage for long holes can be made where- 
by the body can be tilted through a 
special handle with spring action. 

When we come to larger holes, gages 
following the principles of the inscribed 
circle become too unwieldy and some 
modifications must therefore be made. 
Today, the pin gage is used generally 
for both the “go” and “not go” limits. 
These pin gages are always made with 
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very small measuring surfaces. The 
difficulty of proper measurement with 
these gages is known to all of us. 
Furthermore, for the “go” side, only a 
small part of the hole can be checked 
which offers no assurance as to the 
size of the inscribed circle. There 
should be no difficulty in improving 
the accuracy of measurements if the 
pin gage employs a built-up construc- 
tion with the ends of pins having 
mushroom heads. For the “go” side, 
the ends have large heads in order to 
check as large an area of the inscribed 
circle at one time as possible. For the 
“not go” limit, it is desirable to have 
one end large (Fig. 8), and the other 
small. The larger end enables one to 
center the gage providing the contact 
angle is at least 4 deg. At the other 
end, a small head is used which enables 
us to obtain a check for the diametric 
dimensions. 


Measures Basic Dimensions 

With equipment of this type which, 
as you will observe only takes into con- 
sideration the basic principles of the 
measurement of the diameter of the 
inscribed circle and the maximum 
existing diameter, we shall have gained 
a better knowledge of what we are 
doing, and as a result will have im- 
proved substantially our manufactur- 
ing methods and our products. 

For the measurement of the shaft, 
the principles already laid down require 
consideration of: 


Fig. 9—This “go” snap 
gage has one flat, one 
cylindrical surface; the 
“not go” snap gage has 
one or two spherical = 
knobs. Fig. 10—With 
the gage itself counter- 
balanced, additional 
weight gives a standard 
gaging pressure; a check 
with this device gives in- 
spectors the proper “feel” 


1. The diameter of the circumscribed 
circle; 


2. The minimum existing diameter. 


Theoretically, we should, therefore, 
have a ring gage, the bore of which is 
made to the maximum limit and the 
length of which is equal to the length 
of the surface to be measured. Gen- 
erally speaking, however, it would be 
impractical to use a ring gage and par- 
ticularly one having a length equal to 
the length of the measured surface. 
However, we can, in the design of a 
snap gage, make the measuring surface 
of this gage relatively long, and so at 
least simulate to a degree the 
theoretical necessity for measuring as 
great a length on the work as it is pos- 
sible to do. 

For the “not go” dimension, we 
should have a gage with two points 
set to the minimum limit, for only by 
two points can we theoretically deter- 
mine the absolute minimum diameters. 
But this is also impractical, for with 
two points, it is difficult to locate a 
real diameter. 

Fig. 9 shows a snap gage of a new 
type which takes into consideration the 
above problems. On one side is a flat 
surface, which can be regarded as the 
measuring table for both “go” and “not 
go.” On the other side, the “go” is 
made as a projection consisting of a 
part of a cylinder which runs the en- 
tire width of the gage. For the “not 
go,” one or two spherical knobs are 
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provided, which will then measure the 
smallest diameters on the workpiece. 

There is still a further consideration, 
and that is, what measuring pressures 
shall we use? In the United States, I 
believe snap gages are generally of 
much heavier section than the gages 
used in most other countries, and so 
the springing of the measuring sur- 
faces is limited. However, even with 
this rigidity, it is quite possible to ob- 
tain a spread in the jaws which may 
be from 0.0001 to 0.0002 in. or more. 
I do not know that there is any settled 
practice, but it might be concluded 
from the snap gages which I have pur- 
chased and examined, that they are so 
set that the dimensions prescribed are 
maintained only at no load. When we 
remember that the normal forces which 
tend to spread the gage are from four 
to six times greater than the tangen- 
tial measuring load, it is easily under- 
standable why there is this spread of 
the measuring surfaces and why limit 
dimensions under load must be con- 
sidered. 

It is probably also a fact the sur- 
faces are adjusted parallel at no load. 
When any spread takes place, these 
surfaces are no longer parallel and not 
only has the effort and expense neces- 
sary to produce parallel surfaces been 
lost, but obviously the accuracy of the 
gages themselves. To correct this con- 
dition, I have proposed to use for the 
“go” side, a combination of line and 
surface contacts, which will always be 
parallel no matter what the spread may 
be, and for the “not go” side a com- 
bination of point to surface. 

It may be assumed that the practice 
in this country has been no more uni- 
form than in other countries; in some 
cases a measuring pressure equal to the 
weight of the gage will have to be es- 


tablished; in others, some pressure 
either definitely prescribed or inci- 
dental. 


Standard Setting Pressure 


Certainly it seems desirable to have 
a standard in order to set the gages 
under the necessary measuring pres- 
sure. An instrument for carrying out 
this measurement effectively is shown 
in Fig. 10. It consists essentially of a 
balance with the gage itself on one 
arm, counterbalanced by a variable 
weight on the other. A reference disk 
is now placed in position and the gage 
may be checked so that it just passes 
the disk when the prescribed load is 
added. 

In our own plant, because of the 
relatively thin sections of the prod- 
ucts which we make, we have found it 
necessary to use, as our basis, a very 
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limited measuring load of 100 grams, 
and all of our snap gages are set under 
this load. In our gage room we have 
a number of these balances, and in the 
various production departments they 
are also available. This permits an 
operator from time to time to judge 
his measuring load and get the re- 
quired feel. It is quite surprising how 
quickly even an _ inexperienced in- 
spector will become an expert on the 
proper feel of the snap gage with the 
use of this balance. We consider such 
equipment in our own plant invaluable, 
for it has been an effective means of 
improving shop practice. 

These seemingly minor changes in 
equipment for the measurement of 
the bore and the shaft give us as- 
tounding results. I am quite safe in 
saying that were these changes made in 
the average plant it would immedi- 
ately mean a rejection of 30 per cent 
of the parts which now under ordinary 
gage methods are passed as satisfac- 
tory. The natural consequence of this 
is, therefore, the necessity either for 
the broadening of prescribed tolerances 
or for more accurate workmanship. 
This brings us inevitably to what I 
consider the most important point, and 
that is the necessity for knowledge of 
what we actually are doing. 


Engineer vs. Superintendent 


There has always been a divergence 
of ideas between the engineer and the 
shop superintendent. On the one hand, 
the engineer, from past experience and 
past trouble, is anxious to limit and 
reduce the tolerances without definite 
knowledge as to whether the tolerances 
which he has specified are actually be- 
ing observed in shop practice. How 
then can he know whether or not the 
tolerances are satisfactory or whether 
an improvement is necessary? The 
shop superintendent, on the other hand, 
must consider many practical manu- 
facturing problems, the characteris- 
tics of his equipment and a variety of 
the limitations with which he may be 
surrounded. 

A common understanding can be ob- 
tained by a better knowledge of ex- 
actly what is being done and what can 
be done in the shop but this only is 
possible by accurate gaging technique. 
To use the new principles and methods 
of measuring which I have described 
may in some cases mean a change or 
the broadening out of present toler- 
ances to enable the shop to do what 
the engineering department thinks is 
required. Such a fundamental change 
is not a matter of days or weeks, but 
will require several months or even 
years. Once it has been accomplished, 


it may be possible to use some system 
of designation or nomenclature which 
in turn may further assist in that for 
which we all strive—a thorough under- 
standing between engineering and 
manufacturing in their common prob- 
lems. 


The Place of Industry 
in Training Mechanics 


EARLE H. MARKLEY 
Director of Trade School, 


Hershey Industrial School 

Most of the articles published in 
American Machinist on the subject of 
training mechanics maintain that the 
vocational or trade school is perform- 
ing a real service, but some of these 
articles are somewhat skeptical of the 
vocational or trade school results. In 
most cases the skeptical writers have 
seen only poor products of the voca- 
tional or trade school, many of which 
are attempting to operate without mak 
ing any investment in good equipment. 
But those of us in trade school work 
who are concerned with the matter of 
placing our students are making every 
effort to train them as industry would 
have them trained. We _ recognize 
those important phases of apprentice 
training that only industrial plants can 
give, such as speed and production, and 
actual manufacturing methods and 
practices which vary with the indus- 
tries. Thus, we acknowledge that the 
final touches on the apprentice must 
come from industry. 

Unfortunately industry does not al- 
ways recognize the necessity for the 
part it must play in training skilled 
men who come to them with a trade 
school background. Many industries 
are unfamiliar with any plan of train- 
ing men and will expect a journeyman’s 
production at once from this type 
of worker, much to his surprise. 

It is quite essential that industry 
recognize its duty toward the young 
trade school worker and give him a 
fair chance under proper supervision. 
The young worker starting in his first 
job as an advanced apprentice needs 
the support of a “Big Brother” in the 
plant where he is employed, for ad- 
vice and encouragement from time to 
time. In this way a good spirit toward 
the employer can be developed and 
will go a great way toward the reten- 
tion of the future skilled mechanic. 

The cooperation of industry and the 
trade school is very essential. Indus- 
try should get acquainted with the 
better trade schools, and it will find a 
source of the best prospects for plant 
operation. 


AMERICAN MACHINIST 





Tabking Shop 


Social Progress and Industry 


“One peculiarity of the present time,” 
said W. J. Cameron at the American 
Foundryman’s Association meeting, “is 
the propaganda that assures that the 
only persons interested in furthering 
social progress are the temporary occu- 
pants of public office . . . And yet, the 
startling fact confronts us that most 
of the solid social advance our people 
have made and enjoy today is not the 
result of legislation at all—it was not 
political in its conception or adoption, 
it came out of the growing social intel- 








ligence of all sections of the people .. . 
Take shorter hours; take the minimum 
wage; take the 5-day week; take mod- 
ern working conditions; take the myriad 
methods by which life has been made 
fuller in the great world of work—all 
of them were established without law, 
they exist without law, they will con- 
tinue without law.” 


One company making power 
transmission equipment has _ dis- 
covered that wherever it has in- 
stalled modern machinery enabling 
it to give the customer more for 
his money in the way of a better 
product, costs have been cut. Some 
companies feel that they cannot 
afford to give extra value because it 
means additional manufacturing op- 
erations. But it often is cheaper 
to make a product requiring more 
operations on up-to-date equipment 
than to make a product requiring 
fewer operations on out-of-date 
equipment. And the customer buys 
more of the better products. 


Metal Spraying Gains in England 


About 6,000 sq.ft. of floor space have 
been acquired in New Castle by North- 
east Metal Sprayers, Ltd., which spe- 
cializes in the process of spraying metal 
coatings, anti-corrosive, heat-resistant 
or electricity conducting, on other 
metal surfaces. In this spraying proc- 
ess, metal particles travel from a pistol 
nozzle at a velocity up to 760 mi. per 
hr., cooling almost immediately. 
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Willie is a life-like figure of a 14- 
year old boy standing at the en- 
trance to the plate glass factory in 
Toledo of the Libbey-Owens-Ford 
Glass Company. Whenever a fac- 
tory worker is injured, Willie is 
bandaged in accordance with the in- 
jury received. A card explains who 
was injured, how and why No 
worker likes to see his name pinned 
to Willie’s clothing. The constant 
safety reminder is having the de- 
sired effect of reducing accidents 


Simple Designs 


Simplicity of design has a great ap- 
peal to the practical engineer even 
though some might call the mechanism 
crude. An excellent example is the 
flexible drive on a well known precision 
boring machine. Instead of universal 
joints or couplings of the Oldham type, 
a short piece of heavy rubber hose is 
used between the drive and the spindle 
itself. This hose is fastened by simple 
hose clamps and gives ample driving 
power with all the flexibility needed. 
What could be more simple or practi- 
cal? Incidentally, the same sort of 





drive was used for the water pump on 
the Star automobile, built some years 
ago by Mr. Durant. In that case the 
hose served as a protective device for 
more expensive parts. If the pump 
froze, the hose simply sheared off when 
the engine started and could be re 
placed for a dime when things thawed 


out. 


More and Better Mechanics 


Technological improvements in ma- 
chine tools may lead to temporary un- 
employment or shifts of jobs in the 
plants of machine tool users, but they 
have the opposite effect in the shops 
where machine tools are made. As 
Guy Hubbard pointed out in his ad- 
dress at the Machine Tool Show, the 
more the machine tool industry does to 






make possible the use of relatively un- 


skilled workmen in other industries the 
greater becomes the need for very 
highly skilled men within the machine 
itself. The better the 
machine tool the higher the grade of 
the mechanics that must be employed 
to build it. As machine tools become 
more productive the chance of build- 


tool industry 


ing them in large lots becomes more 
remote. 

Good mechanics must be trained by, 
or for, the builders of machine tools. 
While it may be possible to have them 
receive preliminary training in special 
schools, the final training and the ex- 
perience must be secured in the ma- 
chine tool plants themselves. 


One mid-Western gear manufac- 
turer is protecting threads in gears 
during hardening by first applying 
a copper coating with a brush. In 
many cases it is cheaper to apply 
the material to the threads in this 
manner than by the usual copper 
plating process. 


Beauty Parlors Aid 


demand for portable 
electrical dryers to dry out railroad 
signal system relays led to the use of 
beauty parlor equipment in the Ohio 
valley, following the recent floods. In 


Emergency 





several towns all available hair dryers 
were bought up and proved successful, 
the D. & H. Railroad Bulletin reports. 
But the relay coils had to do without 
Venus-like operators to assist in drying 
—The Editors. 


out their permanents. 
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Hs close to a form can not DI E; D E 5 I G N 


be pierced in flat stock with the 

expectation that they will be truly cir- 

cular after the forming operation. The ; 

grain of the metal is cut, and when nd 

the part is formed the inner one-third a D I E M A K I N G 
of the thickness is under compression 

and the outer two-thirds under com- 


pression. Therefore, the hole draws 
elongated. To overcome this condition, 











the holes must be pierced after the E. G. MARSHALL cated below the plate B and work out- 
forming operation, and the shape of wards away from the center line of the 
the piece can well require an awkward Master Mechanic, Charleston Works die. The slots are just wide enough 
and expensive die. The American Fork & Hoe Company so that the ears of the part will slide 
In Fig. 26 is shown a part A with into them readily, and so that the 
two ears bent at 90 deg. to the body ; ears will be backed up and not dis- 
of the piece. These ears must be torted during piercing. 
pierced after the forming operation. section in the hole to give good bear- Slides K carry the piercers and are 
As the holes are only 1/64 in. away ing for the rivet shank. The accuracy actuated by the vertical cam bars L. 
from the form, they cannot be pierced of the hole size and location in both The press has a 2-in. stroke, and the 
from the outside as there would not be directions are to be plus or minus timing of the die is such that the 
enough die wall to support the cut. 0.0005 in. spring pad M contacts the’ work first 
Moreover, the parts to be fastened to The work A is located on the flat and holds it firmly before the cam 
this piece are to be riveted at the in- plate B by pins C entering the holes D. bars move the piercers. After the part 
side of the hole. Therefore, if the burr The ears project downward into the has been operated upon, it is removed 
comes on the outside, it will be re- two slots F between the stripper plates with the aid of the pick-out groove NV. 
moved in the countersinking operation IT and the die blocks J. Note that the The construction of this die is as 
and there will be a sufficient straight horizontal piercing punches J are lo- follows: A standard sub press is pur- 
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Vi—Of the several forms of pierce dies 


the horizontal type presents the greatest 


difficulty in conception and execution 


chased and to it is fastened the chan- 
nel-shaped guide block O. This tool- 
steel guide block contains the two slides 
K. It is screwed and doweled to the 
lower member of the sub press, screws 
being used from both sides along the 
centerline of the guide block. The 
piece is ground all over after harden- 
ing for greater accuracy. 

The slides K are likewise made of 
tool steel and ground all over after 
hardening. Each one has rollers in the 
opening for the cam so as to reduce 
friction. Plates P are screwed and 
doweled to the top of the channel- 
shaped guide O to act as top guides 
for the two slides. Larger dowels are 
used here because the plates must take 


the thrust of piercing. The center of 
each plate has a clearance hole for the 
cam. 

Die blocks as at J are mounted on 
the plate P and are backed up by a 
shoulder. These tool-steel die blocks 
are also hardened and ground. Piere- 
ing bushings S are a drive fit and they 
are made of drill rod and hardened. 
The cutting end is ground flush with 
the die block. Piercers J are made of 
tool steel because this material works 
better than drill rod in_ piercing 
punches. The cutting ends of the 
punches are guided in the stripper 
plates H. They are mounted in the 


punch plate with 0.002 in. play so as 
to be self-aligning. 





Fig. 27—By using interchange- 
able die inserts, bushings in the 


stripper, punches and _ nest 
































plates, the universal pierce die 
is adaptable to a number of 
low-production parts 
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Cams L are screwed and doweled to 
the upper member and are made of 
tool steel, ground all over after hard- 
ening. They are designed to give a 
1g in. horizontal travel to the piercers. 
The pressure plate is made of cold- 
rolled steel and is attached to the up- 
per member with shoulder screws and 
held under pressure by the springs at 
P. The piercers can only be ground to 
sharpen 1/32 in., and then have to be 
replaced. When the bushings are 
ground they must be shimmed in the 
bottom of the hole and ground flush. 


Universal Pierce Die 


Almost every shop has a number 
of low-production parts with 
pierced group of 
pierced holes close together. 
making a number of pierce dies, 
universal type shown in Fig. 27 
be made up and mounted on a stand- 
It involves the use of 
interchangeable die inserts, bushings 
in the stripper, punches and nest plates. 
The nest plates are made for each part, 


single 
holes, or a small 
To Save 
the 
can 


ard sub press. 
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of course, and sometimes several posi- 
tions are possible. The nest plate shown 
has two positions, one for each hole. 

Die block A is made of tool steel, 
hardened and ground. It is screwed 
and doweled to the lower member of 
the sub press. A center hole is bored 
and ground to receive the die inserts. 
Of necessity, the clearance hole must 
be large so that slugs from a group of 
holes can drop through. Do not use 
this die on stock too thick or too large 
in area because the die insert will be 
broken. 

Rectangular block B is inserted in 
the die block and the end bears on 
the flat on the die insert to prevent it 
from turning. This block is also made 
of tool steel, hardened and ground. It 
is located in the die slot by a screw 
and dowel. 

Die insert C is a snug sliding fit in 
the die block, the top being ground 
flush. This insert is locked by setscrew 
D and is made of tool steel, hardened 
and ground. The interchangeable nest 
plate is large enough to cover the die 
block, and is made the thickness of the 
part. Two dowels F are a drive fit in 
the die block and a slip fit in the nest 
plate. Dowel holes G are for the sec- 
ond position of the nest. The nest 
plate is fastened to the die block with 
four flat-head screws H. When the 
nest plate i; to be moved to the second 
position, the screws are unfastened and 
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the nest plate shoved to the rear so 
that the two holes J can be fastened 
at the front of the die block. 

Punch plate K is made of machine 
steel and screwed and doweled to the 
upper member of the sub press. The 
center is bored to receive punch bush- 
ing L, which is a drive fit. The bush- 
ing is made of tool steel hardened and 
A rectangular key, also hard- 
ened and ground, is inserted in the 
bushing to locate the punch and to 
prevent it from turning. 

Back up plate M covers the entire 
back of the punch bushing so as to 
provide a bearing for a group of small 
piercers. In this case, however, Fig. 
27 shows a single tool-steel punch N. 
When a group of holes is to be punched, 
the punch plate is substituted for punch 
‘\ and the piercers are inserted in it 
and aligned with the holes in the die 
insert. The punch is made a snug 
sliding fit in the punch plate bushing 
and is held in place by setscrew O. 

Stripper P is attached to the punch 
plate A with the usual shoulder screws 
It is made of cold-rolled 
steel and is bored for an interchange- 
able bushing S. A shoulder is left at 
the back to give the bushing support. 
Cold-rolled steel is also used for S be- 


ground. 


and springs. 


cause this part is required only to strip 
the work. A key in the face of the 
stripper insures that the bushing is set 
correctly, and it is held by the set- 
screw 7’. 

At V is shown a sectional tool that is 
used to make up the set of inserts at 














Inverted Plan 
of Punch 


Fig. 28 index- 


ing mechanism to a pierce die a 


By fitting an 


number of holes can be pierced 
in a part without much tool ex- 
pense to be charged against a 


few pieces 
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one time, so that they will be in line. 
The die insert, the stripper bushing, 
and the punch plate can be placed in 
it and all bored together. The flats 
in the tool correspond to those in the 
assembled die. 

A box should be provided to hold 
the interchangeable parts for this die. 
Each is stamped with the svmbol num- 
ber of the part. 


Indexing Pierce Die 


A few rotor-core lamination blanks 
were made up for experimental pur- 
poses through the use of the indexing 
pierce die shown in Fig. 28. The part 
is located on a center pin and key, and 
the slots are pierced one at a time as 
the part is indexed by hand. This die 
is designed to fit universal holders. 

The base A for the die block is made 
of machine steel and the die block B 
of tool steel. It is hardened and 
ground. The die block is screwed and 
deweled to the base, and a clearance 
hole allows the slugs to drop through. 

Indexing mechanism is made up as 
follows: locating pin C enters the part. 
It is a drive fit in the revolving stud 
D and the end locating the part is 
made 0.0005 in. smaller than the low 
limit for the hole in the work. The 
chamfer provides easy location. There 
is a dowel in the locating pin and 
the revolving stud. It is placed there 
to fit the keyway in the part and to 
prevent it from rotating around the 
locating pin. 

The indexing stud D is made of tool 
steel, hardened and ground, and the 
top surface is level with the top of 
the die block B. It has a shoulder 
resting on the base, this shoulder hav- 
ing indexing teeth milled in it to cor- 
respond with the required number of 
notches in the part. The lower end 
of the stud D is a snug bearing fit in 
bushing G. This bushing is a snug 
fit in the base and is lapped to fit the 
stud. 

Plate H is attached to the stud with 
screws I to prevent the stud from rais- 
ing up. This stud is indexed and held 
rigid by the lever J which is of hard- 
ened tool steel. The shoulder screw K 
acts as a pivot for the lever, and spring 
L holds it in contact. 

The upper member is composed of 
the following parts: the machine steel 
punch holder M is made to fit the uni- 
versal holder; the punch NV is a drive 
fit and is prevented from turning by 
a dowel, and the stripper O is made of 
cold-rolled steel. The shoulder screw 
P and the complete the 
assembly. 


springs S 





Part VII of Die Design and Die Making 
will appear in an early number. 
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AGAIN THE ARMORER'S ANVIL RINGS 


JUNE 17, 


ONCE MORE ships are bringing into 
New York men who say little but head 
straight for places where machinery can be 
bought. They have already purchased a 
large proportion of the used machine tools 
in the market, and there is no talk of its 
being used for scrap, no matter how old it is. 


The lesson of Italy’s Ethiopian vic- 
tory, a mechanical triumph if ever there was 
one, has not been lost. Germany’s activity 
in re-equipping her munition plants with 
modern tools has given her neighbors some- 
thing painful to think about. Russia’s mar- 
velous mobilizations of men and materials 
have been as convincing almost as Japan’s 
penetration of Chinese provinces. 


In the olden days the castle armorer 
could fashion by hand in a few days the crude 
weapons and defensive armor of the fight- 
ing men. The ring of his anvil was martial 
music and the warlike employment of his 
product was usually far away from the com- 
munity where it was made. Warfare ac- 
quired a glamor and a romance for those 
who took no part in it. 


But what a contrast is presented by 
corresponding preparations today. There is 
no romance about the mass murder of which 
modern weapons are capable, and the only 
glamor left is in war in the air where single 
combat is still possible, and engagements be- 
tween squadrons are large operations. No 
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community in a country of moderate size is 
secure from aerial attack. Old water de- 
fenses are no longer effective. Defenseless 
civilians are as likely to be attacked as 
trained soldiers are. 


No wonder, therefore, that Great 


Britain has launched a defense program 
that is taxing the capacity of her machine 
tool plants and driving her buyers abroad. 
Or that continental that 


lagged behind the leaders are striving fever- 


countries have 
ishly to prepare for such defense as they can 
make. Or that our own industrial mobiliza- 
tion plan is being touched up a bit. 


Two years ago we might have welcomed 
a defense program despite its implications of 
future trouble, just to get work for men in 
metal-working plants. But today our ma- 
chine tool shops are too busy building re- 
placements for our obsolete commercial plant 
to be able to take on much military work. 
If they have to drop that job to take on a 
defense program the replacement will be 
further delayed in a way that we cannot 
afford. 


Let us pray that the sinister succes- 
sor of the old ring of the armorer’s anvil 
will die out in Europe, and that the shops of 
the world may concentrate on peaceful prod- 
ucts that will advance civilization and not 
destroy it. 
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TROUBLE AHEAD 


Satan is likely to have another chance to prove 
that he can find mischief for idle hands. Failure of 
Congress to accomplish the impossible and adjourn 
before the party convention means that there will be 
plenty of time to vote on many minor measures while 
the conference committees are wrestling with taxation 
and relief. 

Foremost among the bills that may pass, and 
that rank in the “mischief” class, is the bill that 
passed the Senate last year as the Walsh Bill, and is 
(at this writing) before the House as “S.3505 in the 
House of Representatives.” As $.3505, it is some- 
what less objectionable than the original Walsh Bill, 
but there is no reason at all why a conference com- 
mittee should not decide to substitute the original 
with all its bad features and report it out for final 
acceptance. 

Last fall the Walsh Bill died in the House 
Judiciary Committee but it was reported out by a 
substantial vote a week or so ago on a “suggestion” 
from William Green that seemed to look very impor- 
tant to the committee. If there is any chance of 
defeating this bill which would bring back NRA 
restrictions by subterfuge, it will only be through 
quick and positive action by business men who can 
make their senators and representatives see how much 
harm this bill would do. But they will have to move 
fast. 


WASHINGTON -—Supreme Court voids 

New York State minimum wage law for 
women and minors in decision that meets general 
disapproval and threatens validity of similar laws in 
. Army war plan contemplates seizure 
of manufacturing plants, drafting of executives and 
owners, fixing of prices Bankhead _ succeeds 
Byrns as Speaker of the House, latter’s death delays 
adjournment .. . Politics moves out of Washington 
temporarily as Republicans nominate Landon at 
Cleveland and hear Hoover pay his respects to the 
New Deal, while Roosevelt opens campaign with 
Landon interprets platform 
planks on civil service, sound money and wages and 


other states . . 


speech in Arkansas 


hours for women and minors in liberal fashion as his 
name is presented to Republican convention. 


i” - FOREIGN —London crowds give Haile 
Selassie an ovation on his arrival... 


Badoglio hailed in Rome on return from Ethiopia 
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. . Blum government starts work in France and 
settles strike of more than 300,000 workers 
South China enthusiasts demand war against Japan, 
march north . . . Sanctions likely to end as Hoare 
returns to British cabinet European debtors 
inform Washington no interest will be forthcoming 
this month . . . British study all-sea route to the Far 
East evidently recognizing the possibility of losing 
Egypt and the Suez Canal . . . Mussolini gives up 
three of his seven cabinet posts, hands one (foreign 
affairs) to his son-in-law . . . Spain acts to curb 
terrorism Maintaining that social classes have 
disappeared and that the U.S.S.R. need no longer fear 
enemies at home or abroad Stalin presents new 
Russian constitution providing for secret ballot, pro- 
tection of individual rights, two legislative bodies and 
reform of the judiciary. 


B&H FINANCE —Treasury offer heavily over- 
subscribed as usual . . . Gold continues 
to arrive here from Europe . . . Brokers’ loans reach 
high for the year . . . Decline of franc threatens 
financial panic in several European countries . . . 


Stock and commodity markets recover sharply on 
harmony news from Cleveland convention. 


HK ve INDUSTRY —American steel men in- 
vited to join world cartel by Lord 


Dudley, British steel magnate ... Packard announces 
labor policy including vacations with pay for workers 
paid by the hour, separation pay to men laid off, 
higher retirement pay for veteran employees 
Amalgamated votes to throw its lot with Lewis and 
industrial unions thereby blocking A. F. of L. move 
to organize steel industry . 
change angry statements to the quiet delight of 
employers . . . Strikers returning to Remington-Rand 
plants despite pickets . . . E. L. Cord returns from 
Europe to resume work as head of Cord Corporation 
properties I.C.C. approves Burlington loan ap- 
plication to cover four stream-lined trains, three new 
locomotives and several hundred freight cars. 


. . Green and Lewis ex- 


TRADE—U. S. raises duties on German 
goods to offset advantages gained by ex- 
port subsidies . . . Cashing of bonus expected to boom 
trade in many lines... Agrarian forces behind Repub- 
lican organization at Cleveland put plank in platform 
that would nullify Secretary Hull’s 


reciprocal trade treaty policy. 

| INDICATORS — Steel output advances 
a bit, counterseasonally . . . Electric power 

production rises, but less than seasonal expectation 

. . . Business Week’s index steady at 74. 


successful 
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Aircraft and Bus Production Problems 
Discussed During $.A.E. Summer Meeting 


Production executives of the auto- 
motive industry were particularly in- 
terested during the annual Summer 
Meeting of the Society of Automotive 
Engineers, Inc., May 31 to June 5, at 
White Sulphur Springs, W. Va., in the 
reports that aircraft manufacturing has 
taken its first steps in mass production 
methods. Nearly 700 attended the ses- 
sions and the program covered most of 
the salient phases of automotive engi- 
neering, manufacture and _ transport 
operation. 

Because of the many models airplane 
manufacturers are called upon to pro- 
duce, and the limited output of any 
given type, the assembly lines typical 
of car and truck building are as yet un- 
known in the aircraft industry, accord- 
ing to Fred W. Herman, Douglas 
Aircraft Co., who spoke on “Manu- 
facturing Phases of Aircraft Produc- 
tion.” 


Using More Machines 


Many operations heretofore _ per- 
formed entirely by hand, he said, are 
being done with machinery. Punch 
presses and drop hammers have been 
installed in a number of the larger 
plants where only a short time ago such 
equipment was not believed to have an 
important part in aircraft building. 

Aluminum alloy rivets and _ their 
aging problems were dealt with fully 
by Mr. Herman, who reported a marked 
speeding up of production with spe- 
cially devised power riveters. To avoid 
the possibility of age hardening of the 
rivets to the point where there is dan- 
ger of cracking, it is a fixed rule that 
rivets must be driven within an hour- 
and-a-half after quenching. Every 
half-hour, freshly heat-treated rivets 
are issued and unused rivets are picked 
up and reheat-treated. 

Many aircraft shops, he said, retard 
aging of rivets in dry ice refrigerators. 
A sufficient quantity is heat-treated 
every morning for the day’s work, and 
stored until ready for use. Lately, 
however, Al7-S alloy has been devel- 
oped which does not age. However, 
these being more ductile have a corre- 
sponding decrease in shear strength. 
Hence there are places in the structure 
which require the 17-S, and the A17-S 
rivets are dyed yellow by the Douglas 
company so they can be readily identi- 
fied by the inspectors. 

Although most riveting is done with 
pneumatic riveters, the company has 
devised a hand squeezer by using the 
lever mechanism of a commercial bolt 
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clipper. A hollow rivet with an in- 
ternal thread in the end opposite to 
the head, for approximately half its 
length, has been devised for blind 
riveting where bucking up is impos- 
sible. The rémaining length of the 
rivet is counterbored to a larger di- 
ameter than the thread. A tool with 
a threaded mandrel is screwed into 
the threaded portion. The tool bears 
against the head of the rivet and 
withdraws the mandrel, which oper- 
ation upsets the counter bored portion, 
performing the riveting. 

He told of the experiences with other 
types of rivets and several successful 
designs of lock nuts which are being 
used more and more in the industry. 

An important function of inspection 
in metal aircraft construction is care- 
fully checking for signs of cracks, be- 
cause all fractures spread rapidly under 
vibration. Small mirrors are used to 
inspect enclosed portions of the struc- 
ture. These are mounted on adjust- 
able arms and are sometimes equipped 
with electric lamps. 

Welding jigs for all-metal planes are 
imperative, and extensive tooling of 
this nature is required, he said. Elec- 
tric spot welding is being extended 
rapidly throughout the industry, and 
spot welding of dural structural parts is 
the subject of much research because 
there still is a fairly high percentage 
of worthless or inferior spots that are 
difficult to detect on the finished joint. 
A great variety of non-structural fur- 
nishings and equipment on Douglas 
craft, he said, are being spot welded. 

Rolled welding, where sheets to be 
joined are passed between two rollers 
which exert considerable pressure on 
the joint and transmit the welding cur- 
rent, successfully joins two sheets; but 
this has the limitations of spot welding 
insofar as structural parts are con- 
cerned, he pointed out. 


Ingenuity Counts 

A San Diego company, he said, early 
used drop hammers in their aircraft 
building. The company has devised 
an ingenious method of dies to make 
exhaust collector rings. The first piece 
is hand-formed, or a wood pattern is 
made. A plaster cast is made from 
this, which in turn is used as a pattern 
to cast the female member. A sand 
mold is made from the plaster cast and 
a zinc casting is poured. A dam is 
built up around the working surface 
of the female die, and it is used as a 
mold to pour a male die of lead. 


Whiting the mold prevents adhesion. 
Natural shrinkage of the lead die 
allows sufficient clearance for the sheet 
metal to be formed. Many other 
parts are being made from dies pro- 
duced in this manner, but they are 
not suitable for sharp forming work. 

F. R. Fageol, president, Twin Coach 
Co., told how his company had de- 
veloped many ingenious shop practices 
in building their buses without conven- 
tional frames. He urged more con- 
sideration of this design for automobiles 
and ventured the belief that manufac- 
turing problems could be easily over- 
come. 

His experience, he said, led him to 
believe that an automobile body made 
of an outer and inner stamped shell, and 
welded securely to all window and 
door frames at about an inch apart, 
would be the “beginning of the per- 
fect car.” Without a frame, axles and 
springing could be secured to the 
double shell body. Saving in weight 
and cost, and a more rigid and safe 
structure, he said, would result. 


Hold “Closed Session” 


A free discussion of automotive man- 
agement and engineering problems was 
held behind closed doors among the 
members. K. T. Keller, president, 
Chrysler Corp., was chairman of this 
“closed session,” and Paul G. Hoffman, 
president, Studebaker Corp., and Henry 
M. Crane, a past president of the 
Society and technical assistant to the 
president of General Motors Corp., 
were co-chairmen. 

At a general session Mr. Hoffman 
urged that everyone interested in 
the automotive industry 
with public officials and local com- 
munity groups to reduce the highway 
accident toll. A system of wider high- 
ways, incorporating one-way lanes with 
a parkway between them, was proposed 
as a step toward eliminating highway 
hazards. He denounced those state 
authorities who had diverted a total of 
$91,000,000 paid by motorists in spe- 
cial taxes to other than highway pur- 


cooperate 


pt ses. 


Latrobe Tool Buys 
Buckeye Twist Drill 


General Manager Continues Head of Unit, 
Now a Part of Whitman & Barnes 


Latrobe Tool Mfg. Co., Latrobe, Pa., 
has bought the Buckeye Twist Drill 
Co., Alliance, Ohio, Harry J. Cogswell, 
president of the Pennsylvania concern, 
announced. The Buckeye plant will 
continue to operate as a separate unit 
under A. A. Mulac, general manager, 
former Buckeye president. 
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Alvin Dodd is Chosen 
For A.M.A. Presidency 


American Management Associa- 
tion Elects J. L. McKinsey 
Chairman 


New York, N. Y.—At the annual 
meeting of the American Management 
Association, held at the Hotel Astor, 
New York, June 4 and 5, Alvin E. 
Dodd was elected president, and James 
L. McKinsey, chairman, Marshall 
Field & Co., was chosen chairman of 
the board of directors. Among the 
vice-presidents in charge of divisions 
were: Personnel, E. D. Bates, director 
of industrial relations, General Foods 
Corporation, and Production, Earl M. 
Richards, assistant to vice-president in 
charge of operations, Republic Steel 
Corporation. 

The metal working industry is rep- 
resented on the board of directors by 
I, R. Boulware, vice-president and gen- 
eral manager, Carrier Corporation, H. 
H. Leonard, vice-president and general 
manager, Consolidated Packaging Ma- 
chinery Corporation and Ralph Kelley, 
vice-president Westinghouse Electric & 
Manufacturing Co. 

Mr. Dodd for the past two years has 
been chief executive officer of the 
\.M.A. with the title of executive vice- 
Colonel Malcolm C. Rorty, 


president. 


New A.M.A. President 





ALVIN E. DODD 


eminent economist, who became presi- 
dent then, died January 18, 1936. 

In addition to the business sessions, 
the two-day meeting was devoted to 
major management 
problems of today. In his talk on “The 
Business Outlook,” Chapin Hoskins, 
managing editor of Forbes, stated that 
it was dangerous to expect that busi- 


discussions on 


ness will keep on being favorable. In- 
dications are, he said, that before the 
end of July, business conditions will 
become less favorable and that a down- 
ward trend, lasting at least until De- 
cember, may be expected to set in. 





Buffing the Streaks—Two Pontiac Silverstreak radiator grilles are buffed 
and polished at one time as the carriage, on which they are mounted, slides 


under the buffing wheels. 


Wheels are mounted flexibly so that they follow 


the irregular contour of the grille 








Colonel Robert H. Montgomery of 
Lybrand, Ross Bros. & Montgomery, 
spoke on “Company Policies in Rela- 
tion to the Tax Situation.” The speaker 
pointed out that with rising taxes busi- 
ness men should do some serious think- 
ing about their accounting methods. 
“Significant Trends in Production Man- 
agement” was discussed by Glenn 
Gardiner, of the Forstmann Woolen 
Co., who proposed seven planks as a 
platform for business executives. These 
had mostly to do with the need for 
employers to assume a greater degree 
of responsibility regarding the train- 
ing and welfare of their workers. 

In presenting his views on “The 
Present Opportunity of Management,” 
Henry S. Dennison, president Denni- 
son Manufacturing Co., called atten- 
tion to the lack of uniformity and 
scientific approach in methods of mer- 
chandising. Side lights from Capitol 
Hill were given by Carter Field, Wash- 
ington representative of the McGraw- 
Hill Publishing Co., in a talk on “Wash- 
ington: Its Bearing on Management 
Problems.” 


Medal Awarded to Leeds 


At the dinner meeting, Mr. McKin- 
sey, the new A.M.A. chairman, gave 
an address on methods of establishing 
the management organization struc- 
ture and of coordinating the various 
units of the organization. Mr. Denni- 
son presented the Henry Laurence 
Gantt gold medal to Morris E. Leeds, 
president, Leeds & Northrup Co., for 
“distinguished achievement in indus- 
trial management as a service to the 
community.” 

The June 5 session included a talk 
by Frank Cushman, chief, Trade and 
Industrial Education Service, Office of 
Education, U. S. Department of the 
Interior. The subject was “Tech- 
niques of Training Skilled Workers.” 
Mr. Cushman outlined ten factors 
which may be used as a yardstick to 
check the strong and weak features of 
plant training programs. Another ses- 
sion was addressed by Professor C. C. 
Balderston, Department of Industry, 
Wharton School of Finance and Com- 
merce, University of Pennsylvania. 
Professor Balderston spoke on “Tech- 
niques of Job Grading and Pay Deter- 
mination,” and said that to be per- 
manently satisfactory, a wage policy 
must take into account both personnel 
and economic considerations. 


EXPANDS DEPARTMENT 


Chrysler Corp., will build an addi- 
tion to its heat-treating department at 
its Jeffereson Avenue plant in Detroit. 
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Congress is back in harness . . . Tax and other 


“must” bills demand attention . 


. Will the 


President insist on his kind of a tax bill? . . . 
Republicans rejuvenated by Landon landslide 


Wasuineton—A taste of party politics 
for the Republicans, anticipation of 
the Roosevelt ratification for the 
Democrats has left members of Con- 
gress little stomach for the serious 
business of law making. After recessing 
a week for the Landon landslide the 
remainder of the session can be only 
an anticlimax. 

Yet there is work to be done which 
will have much significance to business 
—the tax bill, the anti-lobby bill, the 
anti-price discrimination bill and the 
relief measure seem slated to receive 
Congressional blessing; less likely the 
revised Guffey coal bill and the Walsh- 
Healey bill. In view of the sub- 
servience of the Congress, President 
Roosevelt can have the kind of tax 
bill he wants if he will pay the price. 
He wants a measure like the House 
bill, incorporating his pet ideas on 
drastic levies against surpluses. To 
get it he risks a long drawn out Senate 
debate. 


Dangers of a Debate 


From the White House viewpoint 
there are two strong objections to this. 
Such a debate will show that a great 
many Democrats consider the Presi- 
dent’s tax philosophy amateurish; it 
will not lend itself to raising sufficient 
revenue and is likely to play havoc 
with business. Such a showing before 
the country on the eve of election 
might easily swing several states into 
the anti-New Deal column—New York 
and Illinois for instance. 

The second reason is that a Senate 
debate might open the door to a real 
attack by the revived Republicans. 
The week in Cleveland did wonders for 
the G.O.P. Delegates arrived imbued 
with the virus of defeatism. The first 
two days were listless—even Senator 
Steiwer’s “three long years” speech 
failed to dispel the gloom. 
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But the gathering gained momentum, 
and when ex-President Hoover ap- 
peared to declare for a “Holy Crusade 
for Liberty,” it burst into a spontane- 
ous demonstration that was a real 
tribute to the party’s former leader. 
The fact that Mr. Hoover had no axe 
to grind helped both his delivery and 
his reception. 

So the President may face, should he 
insist on his own tax legislation, some- 
thing he has not met thus far—real 
opposition by an embattled minority. 
On the other hand, if he accepts the 
Senate compromise bill, he knows suffi- 
cient revenue will be produced by the 
boosted corporate income taxes and 
the increased surtaxes on individual 
incomes. Then, too, he has the enter- 
ing wedge for his favorite method with 
the seven per cent soak-the-surplus 
clause. 

In view of these objections he may 
postpone until next session—when he 
thinks he will be as strong as now— 
the kind of tax bill he really wants. 
For the President knows as well as 
anyone that there must be another tax 
bill next year even if the present one 
should raise three times the revenue 
anyone anticipates. The current meas- 
ure is not even designed to cover relief 
expenditures; it takes care only of the 
so-called normal outlays plus the bonus 
and the AAA processing tax loss. 


Hard Fought Campaign Due 


It looks as though there will be a 
hard fought campaign after all. Talk 
of factions and coalitions within Re- 
publican ranks has changed to party 
harmony and apparently a real willing- 
ness to work together. The one ballot 
victory for the Kansas governor and 
the unanimous vote for Colonel Knox 
has set the stage for a vigorous appeal 
to the public for support. 

President Roosevelt’s strong political 


instinct was quick to recognize the ap- 
peal in the forward-looking Repub- 
lican platform. At the Cotton Bow! of 
the Texas Centennial Exposition, he 
lost no time in borrowing a couple of 
Republican planks in his vigorous at- 
tack on monopoly and his pledge to 
avoid foreign entanglements. Appar- 
ently his strategy is to agree with and 
accept the principles set forth by his 
opponents in an attempt to neutralize 
their effect. 

Meanwhile at Topeka, Candidate 
Landon and his manager, John D. M. 
Hamilton, now chairman of the Repub- 
lican National Committee, plan a 
strenuous campaign. And the veterans 
al! over the country are trying to de- 
cide how to spend their bonus. There 
is every indication that much of the 
windfall will be spent in a way that 
will prove a real stimulus to business. 


A.S.T.M. Nominates 


Fieldner President 


Bureau of Mines Engineer Is Named to 
Head Testing Society 


A. C. Fieldner, chief engineer, experi- 
ment stations division, U. S. Bureau of 
Mines, has been nominated for presi- 
dency of the American Society for 
Testing Materials. T. G. Delbridge, 
manager, research and development, 
Atlantic Refining Co., Philadelphia, 
was nominated a_ vice-president to 
serve two years. Members of the 
executive committee nominated were 
O. U. Cook, metallurgist, Tennessee 
Coal, Iron & Railroad Co., Birming- 
ham; H. F. Gonnerman, research 
laboratory manager, Portland Cement 
Association, Chicago; C. S. Reeve, re- 
search development manager, The 
Barret Co., Leonia, N. J.; Professor 
F. E. Richart, University of Lllinois, 
Urbana and F. M. Waring, engineer of 
tests, Pennsylvania Railroad Co. 


MATERIALS EXHIBIT 


The fourth annual Industrial Mate- 
rials Exhibit will be held October 5-10, 
at the Hotel Roosevelt, New York. 
This is a cooperative exhibit, sponsored 
independently by a group of industrial 
materials manufacturers. 

F. D. Bowman, advertising manager, 
Carborundum Co., is chairman. 


WINS A.S.T.M. MEDAL 


H. C. Mann, senior materials engi- 
neer, U. S. Ordnance Department, 
Watertown arsenal, was chosen winner 
of the Charles B. Dudley medal for 
1936, by the American Society for 
Testing Materials. 
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World Engineers Plan 
‘“‘Convention on Wheels’ 


Will Show Foreign Experts 
Our Methods 


Representatives of nine leading 
American technical and engineering so- 
cieties have approved plans for an 
international “convention on wheels” to 
start from New York in connection with 
the Third World Power Conference, 
Sept. 7-12, at Washington, D. C. 

Foreign engineers will be taken on 
a series of study tours, examining the 
latest practice in industrial plants, re- 
search laboratories and power plants 
in the Eastern States before and after 
the meeting at the Capital. 

A series of round table conferences 
between American and foreign engi- 
neers and industrialists will be held in 
each city as the tours proceed. 

About 700 foreign delegates, repre- 
senting 50 countries and every conti- 
nent, will arrive during the summer to 
participate in the technical discussions 
and study tours. 

The power conference is sponsored 
by the United States government, tech- 
nical societies and electric and utility 
interests. Maurice Holland, National 
Research Council, is chairman of the 
tours committee. 


BUYS DURANT PLANT 
Chevrolet Purchases Oakland, Calif., Unit 
to Enlarge West Coast Facilities 


Chevrolet Motor Co., Flint, Mich., 
has purchased the Oakland, Calif., 
plant of Durant Motor Car Co., con- 
taining 315,000 sq.ft. of floor space. 
By the first of the year the company 
will be operating both its present plant 
and the new acquisition as one unit. 
With this purchase Chevrolet has 24 
manufacturing and assembly plants. 


EXPANSION 


Detroit Forge Will Spend $250,000 
for Plant Additions 


Detroit Forging Co., Detroit, will in- 
crease its capacity by erecting three 
manufacturing buildings and an office 
building at a cost of $250,000. The 
company has had a big growth in 
business since it emerged from receiver- 
ship in January 1935. 


ALMA BUYS PLANT 


Alma Trailer Co., Alma, Mich., has 
acquired plant of the La _ France- 
Republic Truck Corp. at Alma which 
will be utilized to increase its output. 
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Carborundum Sales Manager 


CHARLES P. KNUPFER 


Cuartes P. Knuprer, for many 
years Continental sales manager of the 
Carborundum Co., Niagara Falls, N. 
Y., appointed general sales manager of 
the company on June 1. 


HAMILTON PROPELLER 
LETS PLANT CONTRACT 


Division of United Aircraft to Have New 
Factory Ready in September 


Hamilton Standard Propellers divi- 
sion of United Aircraft Mfg. Corp., 
East Hartford, Conn., has let con- 
tracts for a new factory, 400 x 250 ft. 
wide. New machinery is being ac- 
quired, and the factory is expected to 
be in operation early in September, 
Raycroft Walsh, general manager, said. 


ADDS TO LINE 


Evans-Products to Make Heating, 
Ventilating, Air-Conditioning Units 


Evans Products Co., Detroit, has 
purchased the Nichols-Lintern Co., 
Cleveland, manufacturer of ventilating, 
heating and air-cdnditioning systems, 
and moved production to Detroit 
where it. wilh. be under the direction of 
the N. L. Ventilation-Heating division 
of the company. 


MORE ZINC USED 


Die Casting Leads in Big Increase of 
Zine Tonnage in U. S. 


Manufacturers of zinc die castings. 
stampings and other products used 
461,000 tons of ore during 1935, the 
largest tonnage in the past six years, 
according to the American Bureau of 
Metal Statistics. Die castings absorbed 
the largest increase of any classifica- 
tions with 55,500 tons, against 32,000 
tons in 1934. 





Carboloy Takes Over 
U. S. Widia Business 


Thomas Prosser, Krupp Agent, 
Will Keep Other Lines 


Fried. Krupp Works, Essen, Ger- 
many, has discontinued importation of 
Widia cutting tool material. As Krupp 
agents, Thomas Prosser & Son, New 
York, discontinued the sale of Widia 
blanks, tools and parts on May 15, and 
Carboloy Co., Inc., 2985 East Jeffer- 
son Ave., Detroit, has taken over the 
inventory of Widia and a greater part 
of the Prosser organization handling 
the Widia line. The Prosser firm will 
continue their other business of 
grinders for carbide tools, fine steels, 
rolls, machinery and specialties. 

Introduced in this country in Sep- 
tember, 1928, cemented carbide is in 
wide use throughout the metal-work- 
ing industries. Carboloy Co., Inc., was 
licensed by the General Electric Co. to 
manufacture and sell carbides in this 
country in October of the same year, 
and began to distribute Carboloy. 
Arrangements have since been made 
with practically all machine tool 
builders to sell carbide tools as original 
equipment on their machines. 


PRODUCING MUFFLERS 


6,000 per Day Planned by Walker 
Michigan; Will Make Jacks 


The Walker Michigan Co. has placed 
in operation an automobile muffler pro- 
duction line at its plant in Jackson, 
Mich., which was formerly occupied 
by the American Gear & Mfg. Co. 
Output is to be increased to 6,000 
units a day. The company, a sub- 
sidiary of Walker Mfg. Co., Racine, 
Wis., also will make automobile jacks. 


KALB ADVANCED 


L. P. Kats has been made vice- 
president in charge of manufacturing 
and engineering of Continental Motors 
Corp., Muskegon, Mich., and Cuar- 
ENCE REEsE is now vice-president and 
assistant general manager. President 
Wittram R. AncGett has assumed 
treasurership. 


PLANS NEW PLANT 


American Forging & Socket Co., 
Pontiac, Mich., shortly will begin con- 
struction of a factory building. 


TOOL CONCERN EXPANDS 


Detroit Tool & Mfg. Co., Detroit, 
will build a factory addition doubling 
its capacity. 
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United Airlines Will 
Buy From Aero Pool 


Fifteen to 25 Huge Passenger Ships Will 
Be Bought, President Says 


United Airlines will purchase from 
15 to 25 four-motored forty-passenger 
transport planes now being designed 
by Douglas Aircraft Corp., W. A. Pat- 
terson, president of United, reported. 

The five major transport companies, 
he said, have formed a pool for the pur- 
chase of these planes, to be placed in 
service in 1938. The planes are ex- 
pected to cost around $200,000 each. 
It was said that the five lines may pur- 
chase up to 50 of the planes at an ap- 
proximate cost of $10,000,000. 

In addition, said Mr. Patterson, 
United has contracted for the purchase 
of 10 DC-3 planes costing about $103,- 
000 each, the first to be delivered 
August 14 and the last September 4. 
These planes will carry 14 passengers 
and 2,900 pounds of express, and will 
have a cruising speed of 189 miles per 
hour. 


Farm Equipment Sales 
Keep Factories Busy 


Best Six Months Since 1930 Reported 
by Tractor, Machinery Builders 


Farm machinery and equipment sales 
during the first six months of this year 
were substantially higher than for the 
same period of last year, and business 
was livelier in these lines than at any 
time since 1930, the Wall Street Jour- 
nal reported. 

A trend is seen toward manufacture 
of smaller machinery for farmers with 
small acreage, which has greatly ex- 
panded the potential market for farm 
machinery and implements. Several 
tractor, machine and implement com- 
panies are working at near capacity, 
with domestic and export sales best 
since 1929. 


U. S. ORDERS 191 PLANES 
Navy Lets Three Big Contracts for 
Bombing Aircraft 


The Navy Department awarded con- 
tracts for 54 bombers to the Northrop 
Corp., Inglewood, Calif.; 54 bombers to 
the Chance Vought division of United 
Air Craft Mfg. Corp., East Hartford, 
Conn., and 83 scouting bombers to the 
Curtiss Aeroplane & Motor Co., 
Buffalo. 


ARMS EXPORTS UP 


Three hundred export permits for 
arms and munitions shipments from the 
U. S. were issued during May. Value 
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of the shipments was $5,096,068 
against April’s value of $1,255,295. 
China led the list of countries receiv- 
ing munitions from the United States 
with orders of $1,390,102 largely com- 
posed of aircraft and aircraft engines. 


ORDER ENGINES 


Two Eastern Railroads Contract For 
Diesel Switch Locomotives 

Six new 600-horsepower diesel 
switching engines have been ordered by 
the Boston & Maine Railroad and the 
Portland Terminal Co. Each company 
will spend approximately $200,000 for 
new locomotives. 

American Locomotive Co. and Elec- 
tro-Motive Corp., General Motors sub- 
sidiary, got the orders. Each company 
will provide three of the new power 


units and delivery is expected in about 
45 days. 


LINDE TO BUILD 


$2,000,000 Plant at Tonawanda, N. Y.., 
Is Reported 

Linde Air Products Co. has acquired 
a 40-acre site in Tonawanda, N. Y., 
a Buffalo suburb, for immediate erec- 
tion of a $2,000,000 general production 
works and a laboratory. The labora- 
tory will serve all plants of the com- 
pany. 


1,000 TRAILERS A WEEK 


Mullins Mfg. Co. will be in full pro- 
duction on its new automobile utility 
trailer by July 1 and is already 
equipped to make 1,000 units a week. 


Industrial Review 
@ THERE IS a general belief, seemingly unfounded, that presidential elec- 
tion years are poor business years. Col. Leonard Ayres in a composite chart 
of the course of business in 26 presidential years since 1832 shows that, while 
the trend is downward from February until July, it then reverses itself and 
rises the balance of the year. 

It is always dangerous to apply historical records to a specific year especially 
one with the unique set of conditions we face today. Two general conclu- 
sions may be made however: (1) that presidential years cannot loosely be 
classed as “off” years and (2) that preconvention uncertainties seem to be a 
greater deterrent to business than the rigors of the campaign proper. 


@ BUSINESS RECOVERY this year is superimposed upon political events; it 
has resulted in increased activity in the metal-working field during the first 
four months of the year. In machine tool orders, May showed a decline in 
domestic sales which was partially offset by a 50 per cent rise in export busi- 
ness. Right now the trend is mixed, some sections reporting a decrease in 
sales while others are experiencing continued improvement. 


@® NEW ENGLAND finds business spotty but looks ahead to renewal of orders 
following the selection of candidates. In New York sales are good, widely 
spread and maintain the high levels of the past few months. 


@® PITTSBURGH feels that the backlog of deferred replacement is too great 
for political influences to unsettle; current orders are satisfactory and the 
volume of inquiries is difficult to handle. After Congress adjourns a good 
summer is expected. A disturbing factor here and in Cincinnati and Cleveland 
is the undercurrent of strike threats. 


@ CINCINNATI has noticed some loss in domestic business but foreign sales 
have improved. Shortage of skilled men is still a problem but barring labor 
difficulties a satisfactory summer is in prospect. 


@ CLEVELAND plants are so busy with the volume of small orders that a 
real big order would swamp most of them despite the fact that there has been 
some slackening in new work during the past week. Toledo is going ahead. 
disregarding political influences. Detroit has sensed a slight drop-off from its 
recent big strides. Replacement programs are not yet under way but fall 
business seems certain to be good. 


@ MILWAUKEE is getting a satisfactory volume of orders and although some 
slackening is expected, looks for a year much above 1935. Skilled labor 
shortage is also a big problem there. Summer prospects are bright in St. Louis 
with current orders holding well and inquiries on the increase. 
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Taxes Curbed French 
Auto Industry Growth 


M. Goudard Tells Detroit 
Leaders How Nation 
Lost Leadership 


The tax collector killed whatever 
chance France had to be the world’s 
leading automobile manufacturing 
country, M. Maurice Goudard, presi- 
dent, Société de Ingenieurs de L’Auto- 
mobile, told Detroit engineers and 
manufacturers at a June dinner in his 
honor given by the Society of Auto- 
motive Engineers, Inc. 

“For many years the chief engineer 
of the French automobile industry was 
the tax collector, he said. “High horse- 
power taxes hampered development by 
restricting design. Because other na- 
tions were allowed to build without 
these design restrictions, France lost 
her early leadership in automotive engi- 
neering, and thousands of workers were 
thrown out of employment when fac- 
tories had to close of the 
competition of factories of other na- 
tions,” he said. 

Taxes closed most of the plants in 
the industry in France during six years 
during and after the war, and since 
then production has been restricted, he 
said. He was welcomed by Ralph R. 
Teetor, president of the Society, Vin- 
cent P. Rumley, vice-chairman of the 
Detroit section, Charles F. Kettering, 
a past-president, and other executives. 


because 


Foreign Tool Orders Up, 
Counter Domestic Slump 


Total Off Slightly As Exports 
Show Healthy Gain 


Although machine tool orders sagged 
a little during May, dropping off about 
5 per cent in total orders from the 
April level, the industry is still at a 
point 47 per cent ahead of the same 
month last year, the National Machine 
Tool Builders’ Association, 10525 Car- 
negie Ave., Cleveland, reported. 

The drop in orders was somewhat 
surprising as earlier indications were 
that the industry would show another 
gain. It was due to decline in do- 
mestic demand since foreign orders 
were actually up, rising to the highest 
level they have reached so far this 
year. 

The only particular reason that can 
be advanced for the decline is that 
orders from the automobile industry 
for retooling, incidental to the new 
models next Fall, did not get started 
as had been expected. A year ago a 
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little of this pick-up came in June but 
the bulk was in July and August. 

The Association’s index of orders 
stood at 118.9 in May compared with 
125.7 in April and 73.3 in May a year 
ago. Foreign business in May ac- 
counted for 19 per cent of the total 
compared with 12 per cent in the pre- 
ceding month. 


Bantam Cars Soon 
To Be Manufactured 


Former Austin Line Improved, Produc- 
tion Within 90 Days Planned 


Bantam Car Co., Butler, Pa., own- 
ers of the former American Austin Car 
Co., will soon put into production an 
improved light truck and a line of two 
small passenger cars, Roy S. Evans, 
president, announced. 

Harry A. Miller, many of whose 
racing cars have won Indianapolis 
Speedway 500-mile events, is vice- 
president in charge of engineering. 
Thomas L. Hibbard, formerly with 
Hibbard & Darrin, Paris custom body 
builders, is vice-president in charge of 
body engineering. 

Production will start in 90 days, Mr. 
Evans said. The plant has the capac- 
ity for making 5,000 units a year. 


RADIO PLANT BUSY 


Production schedules of Stromberg- 
Carlson Telephone Mfg. Co., Roches- 
ter, have been increased 50 per cent 
because of increased radio set sales, 
George A. Scoville, vice-president and 
general manager announced. The 
screw machine division is running at 
nearly maximum capacity he said. 














Employment Is Reported 
Nearing 1929 Level 


Survey Shows Improved Wage 
and Hour Standards 


Improved wage and hour standards 
and employment nearing the 1929 level 
were reported by George A. Sloan, 
chairman, Consumers’ Goods Industries 
Committee, when he made public re- 
ports from leaders in twelve industries, 
which covered, he said, a substantial 
proportion of the country’s manufac- 
turing employers. 

Industry, he said, has shown an im- 
pressive demonstration of ability and 
determination to maintain voluntary 
wage and hour standards. 


Westinghouse to Hold 
Electrification Forum 


Executives of machine-tool plants 
and others interested will have an op- 
portunity to view latest applications of 
electrical equipment to machine tools 
at the East Pittsburgh plant of the 
Westinghouse Electric & Mfg. Co. on 
June 22-25. Lectures and plant visits 
during the four-day meeting will 
demonstrate the kinds of motors and 
control apparatus now available and 
the methods of designing them into the 
finished machines. 


CHIEF AT AUBURN 


L. R. Jones, who joined Auburn 
Automobile Co., Auburn, Ind., about 
six months ago, has been appointed 
chief engineer, succeeding H. C. Snow. 
Mr. Jones was at one time chief engi- 
neer of Pierce-Arrow, Buffalo. 











Table I—Index of Orders 


Based on Volume of Shipments fer 1926 








Index of Orders 3 Monti % ¥ 

- Average to To’ 

Month Domestic | Foreign Total Index Orders 
Fi cicccncecosvesodneeve 57.3 16.0 73.3 67.1 21 
Et daciecn scgpleenaiees 75.5 15.6 91.1 76.7 17 
A eee 82.5 37.3 119.8 94.7 31 
August. . 78.2 47.6 125.8 112.2 37 
September 54.1 25.9 80.0 108.5 32 
RE Ss 79.5 23.4 102.9 102.9 23 
November 79.2 19.4 98.6 93.8 19 
Se eee 78.1 20.2 98.3 99.9 21 
1936—January... 95.7 15.1 110.8 102.6 14 
February. . 99.8 12.3 112.1 107.1 1 
SOs dasamsa econ 89.0 16.3 105.3 109.4 15 
April 110.9 14.8 125.7 114.4 12 
Cecelia wi tnse a anal es 95.7 23.2 118.9 116.6 19 





Table II—Distribution of Orders 

















Companies in Per Cent of Total Number Reporting 
Average Indexes of 1935, by Quarters 1936 
ridual C i 
een Oe | tnd | 3rd | 4th Ist April | May 
a : eae oe ia SS Se ee | “ 
200-up....... «at a 5.8 | 14.2 11.3 13.0 17. 6% 16.09 
100-199 on eS | 15.8 22.1 | 24.3 24.6 34.4. | 30.6- 
60-99... .. or 22.0 17.2 21.7 22.4 16.2 20.1 
| RR 31.2 31.6 27.7 26.5 23.0 22.2 
Leothen OS.......1 m6 | 2.2 14.9 15.0 13.5 8.8 11.1 
190.0. | 100.0 | 100.0 100.0 | 100.0 
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OTHER MATTERS 


Mysteries seethe in Detroit . . . Engineers talk 
radical designs, executive thinks “no” . . . De Soto 
expected to move . . . $400—$450 car, with small 


engine, in prospect . . 


BURNHAM FINNEY 
Western Editor 


Derrorr—Car manufacturers are now 
in that highly secretive period which 
usually precedes by three or four 
months the new model introductions. 
Each wonders what the other is going 
to do and is holding plans in readiness 
for an eleventh hour switch if neces- 
sary to keep abreast of competition. 
Detroit is more mystified than usual 
about programs, particularly Ford’s. 

In one breath automotive engineers, 
gathered at White Sulphur Springs, 
talk about design, rear- 
engined cars and more radical stream- 
lining. In another breath President 
H. J. Klingler of Pontiac says big com- 
panies cannot afford to gamble in 1937 
by sponsoring radical changes. <A 
rear-engined’ model would pack the 
showrooms with curious people, he 
believes, but most of them would wait 
for the other fellow to buy the new- 
fangled car and try it out. All of which 
would lead one, and rightly, to think 
that General Motors lines the coming 
year won't look materially different. 
The chief advance will be in all-steel 
Fisher bodies as against current wood- 
and-steel construction. 


chassisless 


Automatic Transmissions 


Buick’s name is being persistently 
associated with an automatic trans- 
mission for 1937 and a large amount of 
equipment is understood to have been 
placed at Flint for this job. Oldsmo- 
bile, it is said, also will have this trans- 
mission, which does not resemble the 
Bendix finger-shift device on Hudson 
and Terraplane cars. Buick’s product 
is said to shift gears by manipulating 
the accelerator pedal, somewhat after 
the fashion of Reo’s automatic trans- 
mission. Buick hopes to have machines 
installed to make its new transmission 
by September 1. 
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. Sales percentages shift 


De Soto long has been the “problem 
child” in the Chrysler family. It has 
been pretty much shunted around in 
an effort to strengthen its position, but 
it still is the corporation’s weakest 
division. For 1937 it seems destined to 
get a renewed lease on life. De Soto 
assemblies and offices, according to re- 
ports, will be removed from the Jeffer- 
son plant here to the Wyoming plant, 
which Chrysler acquired several years 
ago from General Motors. 

The Wyoming plant, used principally 
for storage of parts built ahead of 
assemblies, is now being renovated and 
an addition is being built to house a 
heavy stamping department to supple- 
ment production at the Dodge factory. 
Presumably De Soto parts, such as 
motors and crankshafts, will continue 
to be machined at Jefferson. 


Makes and Stores Parts 


Plymouth appears to be holding in 
abeyance plans for expanding its parts 
machining capacity. It will adhere to 
the policy of the last few years of 
building motors and other key parts 
ahead by running machining depart- 
ments on extra shifts, thereby having a 
bank built up for the peak seusons. In 
this way Plymouth is able to assemble 
3,000 cars a day during heavy produc- 
tion periods. 

Chrysler is preparing to make part 
of its shock absorber requirements for 
1937 at its Newcastle, Ind., plant. The 
shock absorber is of the “direct-action” 
kind and is reported to have been de- 
signed originally by Spicer at Toledo 
and then taken over by Delco Products 
of General Motors. Delco will fabri- 
cate a generous share of Chrysler’s 
shock coming year. 
Chrysler, however, has gone a long 
way toward freeing itself from depend- 
ance on General Motors for parts by 
shifting business to Electric Auto-Lite. 

An important car maker is going 


absorbers’ the 


ahead with a tooling program to make 
1,200 to 1,400 cars a day, powered by 
an engine much smaller than any now 
on the market, to sell in a $400-$450 
range. Some contracts for stamped 
parts for this job are understood to 
have been placed. Competitors are 
watching, hawk-like, this development. 
It will give the maker two distinct 
lines of cars, and should test the theory 
that a vast untouched market exists 
at a level $100 below the current low 
point. 

October seems to be the earliest an- 
nouncement time for any major com- 
pany, unless present plans are altered. 
Most manufacturers will operate on 
current models up to August 1, or in a 
few cases to August 10, when they will 
shut down for at least four weeks. 

Packard will install late this month 
and in July the machinery for its new 
six-cylinder car, which will be intro- 
duced in the fall. It is riding the crest 
of the recovery wave, having sold over 
7,200 last month for the best record in 
its history. 

Reo is consolidating all its manufac- 
ture at its main plant at Lansing, re- 
former 
Assembly lines 


moving machinery from _ its 
truck factory nearby. 
have been rearranged for more eco- 
nomical production. 


Independents Gaining 
Studebaker, having sold over 40,000 
cars in the first five months of 1936, 
isn’t too far behind its 1929 record of 
50,000 cars for the comparable period. 
It is investing $1,000,000 in body- 


building facilities at its new Los 
Angeles factory. Hudson-Terraplane, 
with a_ satisfying performance this 


year, is not expected to make radical 
changes for 1937. Independent car 
manufacturers this year are taking a 
higher percentage of business. 

Bohn’s new thermostatic aluminum 
standard on Graham-Paige 
cars, has tentatively been chosen by 


piston, 


two other companies. They are adapt- 
ing its principle. Chevrolet is com- 
mitted to a cast alloy piston to be 
made in its own Saginaw foundry. 
Light weight is a feature. 

A number of companies, including all 
General Motors divisions, are boasting 
figures for May, 
which for the industry was about 10 
per cent under April. Sales in the next 
30 days should feel the stimulus of the 
bonus payoff; the American Legion 
estimates veterans will spend over 
$100,000,000 for new and used cars. 
Production this month will be around 
350,000 units, raising the total for the 
first half to about 2,470,000 units, com- 
pared with 2,329,521 in the same half 
of 1935. 


spectacular sales 
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PERSONALS 


Watrer Benper, general superin- 
tendent since 1928 of General Fire- 


proofing Co., Youngstown, Ohio, has 
been elected vice-president in charge 
of operations. He is succeeded by 
Leon B. McCarruy, formerly assist- 
ant superintendent. 

E. P. Burret, director of engineer- 
ing, Warner & Swasey Co., Cleveland, 
was awarded the honorary degree of 
Doctor of Engineering by Case School 
of Applied Science, June 1. 

W. R. Cuaprn, research engineer, 
E. C. Atkins & Co., Indianapolis, was 


appointed speedway metallurgist by 
the contest board of the American 
Automobile Association, sponsors of 


the annual Decoration Day 500-mile 
automobile races. 


NorMan Donee, formerly president, 
has been elected chairman of the board 
of the Mergenthaler Linotype Co., 
Brooklyn, N. Y. J. T. Mackey, exec- 
utive vice-president, was chosen presi- 
dent. Grorce A. ScHWANINGER, works 
head, was elected treasurer. 

Com™MaANberR I). D. Dupre will take 
charge of the office of Plant Equipment 
for U.S. Navy Yards on July 1. He 
succeeds ComMMANDER R. J. WALKER, 
recently appointed damage control offi- 
cer, U.S.S. Pennsylvania. 

J. V. Emmons, Cleveland Twist 
Drill Co. metallurgist, was awarded the 
degree of Metallurgical Engineer by 
Case School of Applied Science, Cleve- 
land, in recognition of his work with 
molybdenum tungsten high speed steel. 

E. L. Grim, formerly assistant to 
the operating vice-president, Northern 
Pacific Railroad, St. Paul, has been 
appointed general mechanical superin- 
tendent, succeeding Silas D. Zwight, 
retired. 

S. A. Jerrries has been appointed 
chief truck engineer of Studebaker 
Corp. He formerly was with Reo Motor 
Car Co. in a similar capacity. 

Cuarues E. Kraus has joined Inger- 
soll Milling Machine Co., Rockford, 
Ill., to do research in metal cutting. 


Water B. Lasuer has been elected 
chairman of the board of American 
Chain Co., Inc., Bridgeport, Conn., 
when Witiiam T. Morris was chosen 
president and Witmor F. WuHee er, 
executive vice-president. ArtHur P. 
VAN ScHaAIcK was elected vice-president 
in charge of sales and Cuarues G. 
WILuiIAMs was chosen vice-president in 
charge of production. 


Grorce J. Moevier has been ap- 
appointed production manager of Dazey 
Churn Mfg. Co., St. Louis. 
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Bantam General Manager 





A. H. FRAUENTHAL 


Retirement of Kart HerrMANnn as 
vice-president and general manager, 
Bantam Ball Bearing Co., South Bend, 
Ind., and appointment of A. H. Frav- 
ENTHAL, formerly assistant general 
manager, to succeed him, has been an- 
nounced by the company. Mr. Frau- 
enthal joined the company in_ 1930, 
having been with Studebaker Corp. 
and Chandler. Mr. Herrmann will serve 
as consulting engineer to the company. 


Becomes Consultant 





KARL HERRMANN 


BUSINESS 
ITEMS 


Automotive Maintenance Machinery 
Co., 816 West Washington Blvd., Chi- 
cago, tool manufacturers, has purchased 
Hempy-Cooper Mfg. Co., babbitt bear- 
ing jig and fixture makers. 

William Bergfels, proprietor for more 
than 30 years of a job metal spinning 





plant in Newark, N. J., has incorpo- 
rated the business and moved it to 
larger quarters. It is now known as 
William Bergfels & Co., located at 38 
Walnut St. Associated with him are 
Marion Sterling, vice-president and 
Henry R. Adams, secretary. Equip- 
ment to handle work up to 120 in. 
diameter and 14 in. thick has been in- 
stalled. 

The Chicago-Cleveland Car Roofing 
Co. and Hutchins Car Roofing Co., 
Detroit, have merged under the name 
of Chicago-Hutchins Corp. 

American Foundry & Equipment Co., 
555 Byrkit St., Mishawaka, Ind., has 
appointed the following territorial sales 
engineers: northern New York State, 
George H. Walsh, Graystone Hotel, 
Buffalo; South Carolina, Georgia, Flor- 
ida, northern Alabama and Tennessee, 
except Memphis area, Harry G. Mouat, 
Martin Bldg., Birmingham; Louisiana, 
Mississippi, southern Alabama and 
western Florida, Frank Roder Smith, 
P. O. Box 497, New Orleans. Texas, 
Oklahoma, and part of Arkansas, T. C. 
Ruhling & Co., Burt Bldg., Dallas; 
Colorado, Wyoming and New Mexico, 
M. B. Heisner, 303 Sugar Bldg., Denver. 

Westco Pump Corp., Davenport, and 
Micro Corp., Bettendorf, Iowa, will 
merge forming Micro-Westco, Inc., with 
headquarters in Bettendorf, Iowa. 

Schulte Grinding & Polishing Ma- 
chine Co. has moved from 6500 Break- 
water Ave. to 3300 Riverside Ave., 
S.W., Cleveland. 

Risdon Mfg. Co., Naugatuck, Conn., 
has acquired the Smith & Griggs Mfg. 
Co., Waterbury, and will use the firm’s 
name in the production of certain lines. 
Automatic equipment for the produc- 
tion of small stampings will be trans- 
ferred to the Risdon plant in Nauga- 
tuck. The Waterbury factory will be 
continued in operation. 

Lindberg Engineering Co., 221 Union 
Park Ave., Chicago, heat-treating fur- 
naces and specialties, has opened a 
Detroit office at 7338 Woodward Ave. 


OBITUARIES 


Epwarp Cansy, 85, founder of the 
Dayton Scale Co. in 1890, now a divi- 
sion of International Business Ma- 
chines Corp., of which he was an ex- 
ecutive, died May 18. 

Henry C. Casupen, 72, who retired 
in 1934 as master mechanic of Brad- 
ley & Hubbard Co., Meriden, Conn., 
brass goods manufacturer, died May 19. 

JosepH Doar, 55, vice-president, 
Templeton, Kenly & Co., machinery 
and supply manufacturers, and _ for- 
merly works manager, died May 31. 
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KENNETH R. Jenson, 51, sales man- 
ager of Ridge Tgol Co., Elyria, Ohio, 
died May 27. 


Witiiam H. Lanpers, 78, president, 
W. H. Landers Co., Inc., 
stove, heating system and _ heat-treat- 
ing equipment manufacturer, died 
June 5. 


Syracuse 


Cyrus Hatt McCormick, 77, for- 
merly president and chairman of Inter- 
national Harvester Co., son of the in- 
ventor of the harvesting machine, died 
June 2 at Walden, near Chicago. One 
of the country’s leading industrialists, 
he originated policies of organized in- 
dustrial safety, voluntary compensation 
to injured workers and a pension system. 


SamMueL S. Riecer, 66, mechanical 
engineer of the Delaware, Lackawanna 
& Western Railroad, died May 12. He 
was active in the American Society of 
Mechanical Engineers and the mechani- 
cal division, Association of American 
Railroads. 


Frank H. Rosrinson, 73, New York 
area sales representative for Potter & 
Johnston Machine Co., Pawtucket, 
R. I., and for 40 years associated with 
the company, died May $1. 


Wituiam H. Sroxes, 86, president, 


Stokes Bros. Mfg. Co., Freehold, N. J., 
file and tool manufacturers, died May 
6. He founded the company in 1888. 


Harotp C. Rawuinegs, 41, produc- 
tion manager, Lauson Engine & Trac- 
tor Co., New Holstein, Wis., died 


May 28. 


Frank N. Situ, 52, consulting in- 
dustrial engineer, Swarthmore, Pa., died 
June 9. 


MEETINGS 


Society FoR TESTING 
Mareriats. 39th Annual Meeting, 
June 29-July Atlantic City, N. J. 
C. L. Warwick, Secretary-Treasurer, 
260 South Broad St., Philadelphia. 


AMERICAN 


& Ice Cream MAcuHINERY 
MaANuracturers AssociaTion. Oct. 
12-17, Atlantic City, N. J. Roberts 
Everett, vice-president, 232 Madison 
Ave., New York. 


Datry 


Great Lakes Exposition, July, 
August and September, Cleveland. 
Lincoln G. Dickey, manager, Terminal 


Tower, Cleveland. 


MecuanicaL Division, AMERICAN 
Association oF Rarroaps. Annual 
Meeting, June 25-26, Congress Hotel, 
Chicago. 








Exports of Machinery During April, 1936 








Electrical machinery and apparatus.. 


Power generating machinery (except automotive and elec tric). 


Construction and conveying machinery. 
Mining, well and pumping machinery. 
Power-driven, metal-working m: achinery 
Other metal- + machinery. 

Textile machinery. 


April March April 
1936 1936 1935 
$7,882,068 $7,560,909 $6,779,526 

672,139 922,506 894,015 
870,409 774,957 557,771 
3,113,017 2,565,859 2,261,462 
4,600,454 4,121,428 2,179,256 
449,552 326,672 220,428 
884,785 799,543 741,228 








Exports of Metal-Working Machinery During April, 1936 








Engine lathes... . 
Turret lathes.. 
Other lathes... .. 
Vertical boring mills and chue king machines. . 
Thread cutting and automatic screw machines 
Knee and column type milling machines.. 
Other milling machines.. . sees ie 
Gear cutting machines......... 
Vertical drilling machines... . 
Radial drilling machines.. . 
Other drilling machines.. 

laners and shapers.. 
Surface grinding machines 
External cylindrical grinding machines. . 
Internal grinding machines 


Tool grinding, cutter grinding, and universal grinding machines . 


Other metal grinding machines. 
Sheet and plate metal working mac ii ccs 
Forging machinery... . ; 

Rolling mill machinery. ‘ 
Foundry and molding equipment.. 


Other power driven metal- working machinery and parts... 


April March April 
1936 1936 1935 
Siem $407,113 $620,898 $262,287 
95,303 108,152 70,597 
71,075 92,702 77,163 
108,681 109,724 75,358 
147,397 251,561 111,847 
116,232 67,899 104,004 
115,836 121,458 108,195 
163,651 264,781 92,229 
peated 35,161 43,599 46,278 
11,376 18,537 27,825 
167.756 204,543 113,517 
45,525 49,111 21,041 
78,578 92,008 46,823 
111,336 87,919 121,232 
101,625 110,847 76,573 
89,107 69,665 68,126 
76,031 90.897 59,049 
1,150,112 198,974 203,273 
paeiews 232,665 195,158 101,546 
Gcoiretatenade 881,987 470,039 113,929 
83,868 574,079 41,425 
310,039 278,877 236,939 


Other Metal-Working Needles 


Pneumatic portab le tools... oe 
Other portable and hand or ‘foot operated metal- aeypeeed ma- 
chines and parts.. Se ee er ere . 


Chucks for machine tools.. 


Machine operated pipe and thread cutters, stocks, dies, taps and 


other machine-operated cutting tools..... 
Other metal-working machine tools... . 


JUNE 17, 1936 


ia Rhee 91,523 84,519 63,298 
71,237 76,473 69,293 
17,753 15,147 11,680 
Suara 196,297 87,953 37,402 
72,742 62,580 38,755 


NaTIoNaAL Metat Snow. 18th An- 
nual Exposition. Oct. 19-23, Lakeside 
Exposition Hall, Cleveland. W. H. 
Eisenman, secretary, 7016 Euclid Ave., 
Cleveland. 


NATIONAL Sarety Counci, Ine. 
25th Congress and Exposition, Oct. 
5-9, Atlantic City, N. J. 


Society oF AUTOMOTIVE ENGINEERS, 
Inc., Aircraft Production Meeting, Oc- 
tober 15, 16 and 17, Los Angeles, Calif. 
John A. C. Warner, secretary and gen- 
eral manager, 29 West 39th St., New 


York. 


EXPORT 
OPPORTUNITIES 


Shop and garage tools. (Purchase 
or Agency.) Santiago, Chile. *881. 
Cannery machinery, fish packing. 


(Purchase.) Mevagisses, England. *888. 


Diesel engines, heavy oil, + and 
5 hp. (Purchase.) Lisbon, Portugal. 
*884. 

Road construction and = mainte- 


track-type tractors. 
South Africa. 


nance machinery; 
(Agency.) Capetown, 
*890. 

Abrasive paper and cloth. (Purchase 
or Agency.) Santiago, Chile. *881. 

Automobile parts, 
(Purchase or Agency.) Santiago, Chile. 
*881. 

Automobile spare 
parts. (Purchase and Agency.) Lagos, 
Nigeria. *901. 

Refrigerating units, 
conditioning. (Agency.) 
Straits Settlements. *939. 

Cutlery; barbers’ shears, 
straight razors. (Purchase.) 
Puerto Rico. *920. 

Bronze bushings, 
(Purchase and Agency.) 
Canada. *981. 

Hardware, household; 
ware, tools and cutlery, 
(Purchase and Agency) Johannesburg, 
South Africa. *925. 

Glass tube-making machinery. 
chase.» Santiago, Chile. *922. 

Paper box-making machinery, for 
inner trays for match boxes. (Purchase.) 
Richmond, Australia. *943. 

Scientific instruments, 
optical 
Johannesburg, 


accessories and 
accessories and 
small, for air 
Singapore, 


clippers, 
Anasco, 


standard _ sizes. 
Montreal, 


utensils, flat 


low-priced. 


(Pur- 


surveyors 


(Purchase 
South 


equipment, goods. 


and Agency.) 
Africa. *925. 


*Interested American firms and individ- 
uals may obtain the names and addresses 
of the foreign firms making these in- 
quiries upon application to the Bureau of 
Foreign and Domestic Commerce, U 
Department of Commerce, W ashington 
or any district or cooperative office, Please 
refer to key number 
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Machine Requirements and 


Industrial Construction 


EQUIPMENT WANTED 


Ind., Anderson — Guide Lamp Corp., F. B. 
Wilson, Engr., 25th and Arrow Sts.—machinery 
for the manufacture of automobile lamps and 
other automotive equipment. 


Mo., Flat River—Houghs Machine Shop—gen 
erator for electric welding, 350 or 400 amp., 40 
volts. 


N. Y¥., Gouverneur—Board of Education will 
take bids in Fall for woodworking and metal 
working machinery and equipment to be in 
stalled in manual training department of new 
Dean High School. 


N. Y., Hamburg—S. B. Abbott—6 in. jointer 
and rip saw, motor driven. 


N. Y., Jamestown — Elton C. Reynolds, 14 
Langford St.—complete sawmill machinery and 
equipment. 


N. Y¥., Utica—Williams Radio Hospital, 217 
Elizabeth St.—3 in. electric drill. 


N. Y¥., Westfield—E. Floyd Allen, represent- 
ing owner, 161 West Main St.—winch, rod pull 
ing machine, multiple power pumping unit, gas 
engine and other equipment for pumping oil 
wells. 


0., Cleveland—Advance Die, 6701 Pear Ave. 
—100 to 150 ton punch press. 


Pa., Eldred—C. Prouty—woodworking machin- 
ery and equipment for manufacture of handles. 


Pa., Johnstown—Carnegie-Illinois Steel Corp., 
Pittsburgh — coal tipple machinery, including 
transmission and conveying machinery, to re- 
place equipment destroyed by fire at Tipple No 
5, Lorain Division. 


Pa., McKeesport—Craft-Cards, Reynolds Ave 
—complete machinery and equipment for print 
shop, including paper cutting machine. 


Man., Winnipeg—Auto Co.. Ltd., 271 Fort St. 
—lathe, 10 ft. bed, 16 in. swing. 


OPPORTUNITIES FOR 
FUTURE BUSINESS 


Calif., Los Angeles—Harbor Box & Lumber 
Co., 1428 South Alameda St.. is building a 1 
story, 150x478 ft. factory at 3030 East Pico 
Blvd. under the supervision of W. J. Moran, 
ingr., 1011 South Fermont Ave., Alhambra. 
Estimated cost $50,000. 


Calif., San Leandro—Friden Calculating Ma- 
chine Co., 1 Montgomery St., San _ Francisco, 
Calif., has awarded the contract for the con- 
struction of a factory on Washington Ave. Es- 
timated cost $50,000. Noted May 20. 


Calif., San Francisco—Pacific Can Co., Wil- 
liam and Newhall St., has awarded the contract 
for the construction of an addition to its plant 
on Carroll Ave. Estimated cost exclusive of 
equipment $31,860. 


Colo., Denver—Denver & Rio Grande Western 
R.R., A. O. Ridgway, Ch. Engr., plans shop 
and equipment improvements in Colorado and 
Utah. Estimated cost $103,025. « 


Conn., Bridgeport—Bridgeport Brass Co., East 
Main St., Herbert W. Jones, Vice-Pres., plans 
to construct a modern brass rolling mill on 
Housatonic Ave. and Grand St. and will install 
new machinery and equipment. Estimated cost 
$150,000. 


Conn., East Hartford—United Aircraft Corp., 
Mamilton Propellers Div., has awarded the con 
tract for the construction of q factory for the 
manufacure of aircraft propellers. Estimated 
cost $250,000 


Conn., Greenwich—Electrolux, Inc., 500 5th 
Ave., New York, is receiving bids for the con- 
struction of a 3 story addition to its factory on 
Forest Ave. Estimated cost $37,000. 


Conn., Hartford—City, Airport Commission, 
Municipal Bldg.. has had plans prepared for a 
municipal airport at Brainard Field to include 
20x100 ft. machine shop and 20x75 ft. work 
shop Estimated cost $114,018 
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Conn., Hartford—Silex Co., 88 Vliney St., has 
awarded the contract for an addition to its 
factory. Estimated cost $37,000. 


Conn., Waterbury—Lux Clock Manufacturing 
Co., Johnson St., has awarded the contract for 
the construction of an addition to its factory. 
Estimated cost $65,000. 


Conn., Waterbury—Waterbury Buckle Co., J. 
LaVigne, Gen. Mgr., South Main St., has 
awarded the contract for an addition to its 
factory. Estimated cost $40,000. 


Ga., Atlanta—Chevrolet Motor Co., Georgia 
Savings Bldg., has awarded the contract for an 
addition to its factory. Estimated cost $40,- 
000. Noted Feb. 12. 


Ga., Rossville — Rossville Mills, Inc., has 
awarded the contract for the construction of an 
addition to its weaving mill. Estimated cost 
including equipment $37,000. 


Ind., Evansville—Hoosier Lamp & Stamping 
Co., manufacturer of gasoline lamps, plans to 
construct a 1 story, 98x256 ft. factory at Edgar 
St. and Eichel Ave. Estimated cost $35,000. 


Ind., Logansport — Logansport Machine Co., 
C. Wilkinson, Mgr., has awarded the contract 
for an addition to its plant. Estimated cost 
$50,000. 


La., New Orleans—Hart Enterprise Electrical 
Co., 832 Baronne St., plans to repair plant and 
equipment recently destroyed by fire with a loss 
of $100,000. 


Mass., Boston—National Can Co., 110 East 
42nd St., New York, N. Y., will improve its 
factory here. All separate contracts have been 
awarded for the work. Estimated cost includ- 
ing equipment $37,000. 


Mass., South Boston—Gerstein Cooper Corp., 
coppersmiths, 1 West Third St., has awarded 
the contract for the construction of a 1 story, 
45x85 ft. addition to its factory. 


Mass., Springfield—Moore Drop Forging Co., 
38 Walter St., has awarded the contract for 
rebuilding its 1 story, 26x60 ft. factory. 


Mass., Worcester—Worcester Street Ry. Co., 
107 Main St., is having plans prepared for the 
construction of a 1 story, 100x130 ft. shop at 
Park and Grove Sts. L. E. Moore, 73 Tremont 
St., Boston, Engr. 


Mich., Bay City — Electric Auto-Lite Co., 
Champlain and Mulberry Sts., Toledo, O., has 
acquired the plant here formerly occupied by 
the Wildman Rubber Co. and will improve same 
for its own use. Estimated cost including 
equipment $37,000. 


Mich., Detroit — Chrysler Corp., Massa- 
chusetts Ave., Highland Park, has awarded the 
contract for the construction of a press shop 
on Wyoming Ave. Estimated cost $100,000 
Noted May 20. 


Mich., Lansing—Motor Wheel Co., East Sagi 
naw St., has awarded the contract for an addi- 
tion to its factory. Estimated cost $75,000 


Mich., Saginaw — Saginaw Steering Gear 
Corp., subsidiary of General Motors Cerp., De- 
troit, has awarded the contract for a factory 
for the manufacture of steering gears. Esti- 
mated cost $40,000. 


Mo., Maplewood (St. Louis P. 0.) — Alco 
Valve Co., Inc., 2628 Big Bend Blvd., J. L 
Shrode, Gen, Mgr., will construct a 1 story, 
41x73 ft. addition to its factory. 


Mo., St. Louis—Federal Machine & Tool Co., 
4480 Hunt Ave., has awarded the contract for a 
1 story, 30x64 ft. machine shop addition. 


Mo., St. Louis—Kranz Automotive Body Co., 
3032 Gravois Ave., has awarded the contract 
for a 1 story, 24x125 ft. addition to its fac 
tory. Noted May 20. 


Mo., St. Louis—Wagner Electric Corp., 6460 
Plymouth Ave., has awarded the contract for a 
2 story, 120x504 ft. addition to its factory. 


N. J., Orange—Monroe Calculating Machine 
Co., 555 Mitchell St., will soon award the con- 
tract for a factory. 


N. Y., Binghamton—Binghamton Foundry & 
Machine Co., Floral Ave., is building an addi 
tion to its plant. Estimated cost will exceed 
$37,000. Noted Apr. 22 











N. Y¥., Brooklyn—National Lead Co., 35 Mar 
shall St., is having plans prepared by E 
Kleinert, 8029 Shore Rd., for the construction 
of a 1 story, 62x75 ft. addition to its plant. 
Estimated cost including equipment $37,000. 


N. Y¥., Jamestown—Jamestown Metal Equip- 
ment Co., Allen St., will son award the con- 
tract for a factory on Tiffany Ave. 


N. Y¥., Long Island City—Nichols Copper Co., 
43-09 55th Dr., will alter its plant and also 
construct steel crane runway. Work will be 
done by separate contracts. Estimated cost 
$75,000. 


N. Y¥., Niagara Falls—Carborundum Co., Buf- 
falo Ave., is receiving bids for the construction 
of a 3 story, 62x76 ft. addition to its plant. 


. ¥., Rochester—City, J. F. Spinning, Supt. 
of Schools, plans to increase shop facilities at 
Edison Technical and Industrial High School 
and will purchase additional machinery for ele- 
mentary machine shop. 


N. Y., Rochester—Eastman Kodak Co., Ko- 
dak Park, has awarded the contract for the 
construction on a lense manufacturing plant at 
the Hawk Eye Works. Estimated cost $115,000. 


N. Y., Syracuse — Continental Can Co., 
Pershing Sq. Bldg., New York, plans to con- 
struct an addition to its factory on Water St. 
Estimated cost $40,000. 


N. Y¥., Syracuse—Syracuse Electrotyping Co., 
122 Dickinson St., has awarded the contract for 
the construction of an addition to its plant. 

an 


N. Y¥., Woodside—Gehnrich & Gehnrich, 32-37 
56th St., manufacturer of kilns, ovens and 
dryers, are having plans prepared by Wuest 
& Bailey, Archts., 32-02 30th Ave., Long Island 
City, for the construction of a 1 story, 80x100 
ft. plant. 


O., Cleveland—Clark Controller Co., 1140 East 
152nd St., has awarded the contract for an ad- 
dition to its factory. Estimated cost $38,000. 


0., Cleveland —- Thornton Sheet Metal Co., 
3441 East 76th St., has awarded the contract 
for a plant on Morgan Ave. Estimated cost 
including equipment $37,000. 


0., Marshalltown Fisher Governor Co. has 
awarded the contract for an addition to its fac- 


tory. Estimated cost including equipment 
$37,000. 
0., Warren—VDackard Electric Co. is receiving 


bids for the construction of three factory 


buildings. 


Pa., Corry—Aero Supply Corp., L.  E. 
Graham, Vice-Pres., manufacturer of aviation 
parts, plans to construct a 2 story addition to 
its factory. Estimated cost $40,000 


Pa., Erie—Erie Register Corp., 650 West 12th 
St., will build a 2 story, 55x80 ft. addition to 
its factory. Work will be done by day labor. 
W. Marrs in charge of construction. 


Pa., Etna—Metzer Bolt & Nut Co. plans to 
construct a new plant to replace the one re- 
cently destroyed by fire. Estimated cost $38,- 
000 or more 


Pa., McKees Rocks — Enterprise Can Co., 
Chambers St., J. H. MeGhee in charge, has 
awarded the contract for the construction of a 
3 story, 120x120 ft. addition to its factory. 
Estimated cost $85,000. 


Pa., Pittsburgh Crucible Steel Co., 2001 
Oliver Bldg., has awarded the contract for the 
construction of a 1 story, 30x42 ft. pickling 
plant. 


Pa., Waynesboro—Wayne Tool Co., R. Frantz, 
Mer., plans to rebuild 14 story factory build- 
ing recently destroyed by fire. Estimated cost 
$150,000. 


Pa., Williamsport Hilsher Paper Box Co., 
Cc. E. Wentz. Pres., Day St., plans extensive 
alterations and additions to its factory. Esti- 
mated cost $37,000. 


Wis., Beloit—Beloit Iron Works has awarded 
the contract for the construction of a 1 story. 
75x190 ft. machine shop addition. 


Wis., Milwaukee—Continental Can Co.. Persh- 
ing Sa. Bldg... New York, contemplates the con- 
struction of a factory here. Estimated cost to 
exceed $50,000. 


Wis., Racine — Twin Dise Clutch Co. has 
awarded the contract for the construction of 
a 2 story, 60x120 ft. factory. 


Wis., Waukesha—Freeman News, 259 South 
St., has awarded the contract for the construc- 
tion of a 2 story, 41x114 ft. printing plant. 
Noted Mar. 25 
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Dimensions of Hexagonal Socket Cap Screws 














D A H S J 
Sponsored by the Society of Socket Wieen* 
Automotive Engineers and Body Diameter! Head Diameter? | Head Height* Head Side-Height* pnd Theae 
the American Society of 
Mechanical Engineers. Re- Nom Max Min Max Min Max Min Nom Max Min Max Min 
ee — 8 613 9 0.276 | 0.164 | 0.160 | 0.1503 | 0.1522] 0. 1484 2 Ly? 
0.1640 | 0.1 32 j : : 0.1270 
B18.3-1936 through 10 | 0.1900 | 0.1867] %i¢ | 0.306 | 0.190 | 0.185 | 0.1741 | 0.1765] 0.1717] 0.1582 | Shp 
courtesy of the American 12 0.2160 | 0.2127 11h, y- 0.296 es ; bone : ore > co 0.1582 5/0 
4 1 ; 3}, 
Sentai siti 1, | 0.2500 | 0.2464 4 265] 0.1895 | 3A 
5A¢ | 0.3125 | 0.3084 TAé 0.429 5Ag6 | 0.306 | 0.2864 | 0.2894] 0.2834] 0.2207 Tho 
% | 0 3750] 0.3705| %. | 0.553] % | 0.368 | 0.3437 | 0.3469] 0.3405] 0.3155] 5A. 
7jg | 0.4375 | 0.4326 0.615 | 746 | 0.430 | 0.4010 | 0.4046] 0.3974] 0.3155 | She 
1% | 0.5000 | 0.4948 %, 0.739 iy, 0.492 | 0.4583 | 0.4620] 0.4546] 0.3780 
96 | 0.5625 | 0.5569 134, | 0.801 %e | 0.554 | 0.5156 | 0.5196] 0.5116] 0.3780 3% 
5%, | 0.6250 | 0.6191 UA 0.863 5% 0.616 | 0.5729 | 0.5771] 0.5687] 0.5030 i 
3%4 | 0.7500 | 0.7436 | 1 0.987 34 | 0.741 | 0.6875 | 0.6920] 0.6830] 0.5655 6 
7° | 0.8750 | 0.8680 | 1% 1.111 | % | 0.865 | 0.8020 | 0.8069] 0.7971] 0.5655] %¢ 
1 1.0000 | 0.9924 | 1 5A. 1.297 | 1 0.989 | 0.9166 | 0.9220} 0.9112] 0.6290 
1% 1.1250 | 1.1165; 1% 1.483 } 1% 1.113 | 1.0312 | 1.0372] 1.0254] 0.7540 3% 
1y% 1.2500 | 1.2415 | 1% 1.733 |} 1% 1.238 | 1.1457 | 1.1516] 1.1398] 0.7540 % 
1% 1.3750 | 1.3649 | 1% 1.855 | 1 1.361 | 1.2604 | 1.2675] 1.2533] 0.7540 3%, 
1% 1.5000 | 1.4899 | 2 1.9799; 1% 1.485 | 1.3750 | L.3821] 1.3679] 1.0040 






































All dimensions in inches 

'Bopy DIAMETER (D) refers to the un- 
threaded portion and is the nominal diam- 
eter of the screw. Thread shall conform 
to American Standard Screw Threads. 

“The concentricity of head, body and 
thread shall be such as to permit accept- 
ance when checked with a compound go 
gage which will gage the maximum diam- 
eters of these three parts simultaneously. 
This gage shall have the head and body 
diameters at their maximum values (see 
Columns D and A in table) but expressed 
to four decimal places and the pitch diam- 
eter at the maximum value allowed for 
Class 3, NC and Class 3, NF American 
Standard Screw Threads. (B1.1) 

SHEAD CHAMFER (E). The head shall 
be flat and chamfered. The flat shall be 
normal to the axis of the screw and the 
chamfer (E) shall be at an angle of 30° 
+ 2° with the surface of the flat. The 
edge between flat and chamfer shall be 
slightly rounded. 

‘Socket DeptH (7). The depth of 
socket shall be as great as practicable but 
varying conditions render it inadvisible to 
specify definite values for this dimension. 

SLENGTH UNDER Heap (I1.). The length 


of the screw shall be measured, on a line 
parallel to the axis, from the plane of the 
bearing surface under the head to the 
lane of the flat of the point. The dif- 
erence between consecutive lengths shall 
be as follows: 


(a) for screw lengths 3 to 1 in. shall be 
in. 


(b) for screw lengths 1 to 4 in. shall be 
3 in. 

(c) for screw lengths 4 to 6 in. shall be 
4 in. “ 

‘LENGTH TOLERANCE. The allowable tol- 
erance on the length (ZL) under the head 
on lengths 2 inches and under shall be 3 
per cent of the nominal length with a 
minimum of 0.030, two-thirds to be applied 
plus and one-third minus. On lengths 
over 2 in. to 6 in. plus or minus yy in. and 
on lengths over 6 in. plus or minus yy in. 


8ScrEW POINT CHAMFER (Z). The point 
shall be flat and chamfered. The flat shall 
be normal to the axis of the screw and 
the chamfer (Z) shall be at an angle of 
35° + 5°, — 0° with the plane of the flat. 
The chamfer shall extend to the bottom 
of the thread and edge between flat and 
chamfer shall be slightly rounded. 


"THREAD LENGTH (1). The length of the 
screw thread is measured from the ex- 
treme point to the last usable thread and 
shall be as follows: 


|1 = 2D + 4 in. (where 
this length of 
thread would be 
greater than half 
the screw length) 
1=4L (where this 
length of thread 
would be greater 
than 2D + 4 in.) 


for National Coarse 


l a + & tm, 
(where this 
length of thread 
would be greater 
than three - 
eighths the screw 
length) 
gL (where this 
length of thread 
would be greater 

{ than 14D +4 in.) 

Screws too short to allow application of 


these formulas shall be threaded as close 
to the head as practicable. 


: , , ) 
for National Fine %4 
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Dimensions of Fluted Socket Cap Screws 
D A H Ss J M N 
Num- Socket‘ Socket‘ Width 
Body Diameter! Head Diameter?| Head Height® Head Side-Height* ber Diameter Diameter of Socket 
of Minor Major Land 
Flutes 
Nom Max Min Max Min | Max | Min Nom Max | Min Max Min | Max Min Max Min 
8 | 0.1640 | 0.1613 %2 | 0.276 | 0.164 | 0.160 | 0.1503 | 0.1522]0.1484] 6 | 0.127 | 0.125 | 0.147 | 0.145 | 0.035 | 0.033 
10 | 0.1900 | 0.1867 5Ag | 0.306 | 0.190 | 0.185 | 0.1741 |0.1765)0.1717} 6 | 0.127 | 0.125 | 0.147 | 0.145 | 0.035 | 0.033 
12 | 0.2160 | 0.2127 114, | 0.337 | 0.216 | 0.211 | 0.1980 | 0.2005}0.1957] 6 | 0.160 | 0.158 | 0.185 | 0.183 | 0.042 | 0.040 
Y%, | 0.2500 | 0.2464 0.367 Y% | 0.244 | 0.2291 | 0.2317])0.2265] 6 | 0.190 | 0.188 | 0.219 | 0.217 | 0.052 | 0.050 
Sj¢ | 0.3125 | 0.3084 74g | 0.429 5A6 | 0.306 | 0.2864 | 0.2894) 0.2834] 6 | 0.221 | 0.219 | 0.256 | 0.254 | 0.062 | 0.060 
¥% | 0.3750 | 0.3705 %_ | 0.553 3% | 0.368 | 0.3437 | 0.3469)0.3405} 6 | 0.312 | 0.310 | 0.380 | 0.378 | 0.092 | 0.090 
7Ag | 0.4375 | 0.4326 5% 0.615 7Ag | 0.430 | 0.4010 | 0.4046]0.3974] 6 | 0.312 | 0.310 | 0.380 | 0.378 | 0.092 | 0.090 
¥ | 0.5000 | 0.4948 %, 0.739 1 | 0.492 | 0.4583 | 0.4620)0.4645| 6 | 0.386 | 0.383 | 0.463 | 0.460 | 0.112 | 0.109 
%e | 0.5625 | 0.5569 13/4, | 0.801 %e_ | 0.554 | 0.5156 | 0.5196}0.5116] 6 | 0.386 | 0.383 | 0.463 | 0.460 | 0.112 | 0.109 
5% | 0.6250 | 0.6191 ¥% 0.863 5, | 0.616 | 0.5729 | 0.5771} 0.5687} 6 | 0.506 | 0.503 | 0.600 | 0.597 | 0.142 | 0.139 
3%, | 0.7500 | 0.7436 | 1 0.987 34 | 0.741 | 0.6875 | 0.6920} 0.6830} 6 | 0.568 | 0.564 | 0.654 | 0.650 | 0.157 | 0.153 
Y, | 0.8750 | 0.8680}1% 1.111 Y, | 0.865 | 0.8020 | 0.8069]0.7971] 6 .568 | 0.564 | 0.654 | 0.650 | 0.157 | 0.153 
1 1.0000 | 0.9924] 1 54¢ | 1.297 0.989 | 0.9166 | 0.9220}0.9112] 6 .631 | 0.627 | 0.790 | 0.786 | 0.184 | 0.180 
1¥% | 1.1250] 1.1165]1% 1.483 | 1 ¥% | 1.113 | 1.0312 | 1.0372] 1.0254] 6 .756 | 0.752 | 0.957 | 0.953 | 0.221 | 0.217 
1 4 1.2500 | 1.2415 | 1% 1.733 | 1% | 1.238 | 1.1457 | 1.1516] 1.1398] 6 .756 | 0.752 | 0.957 | 0.953 | 0.221 | 0.217 
1 1.3750 | 1.3649 | 1% 1.855 | 13% | 1.361 | 1.2604 | 1.2675] 1.2533] 6 .756 | 0.752 | 0.957 | 0.953 | 0.221 | 0.217 
1% | 1.5000 | 1.4899 | 2 1.979 | 1% | 1.485 | 1.3750 | 1.3821] 1.3679] 6 -007 | 1.003 | 1.275 | 1.271 | 0.298 | 0.294 
All dimensions in inches. ‘LENGTH UNDER Heap (L). The length 7THREAD LENGTH (1). The length of 


‘Bopy DIAMETER (D) refers to the un- 
threaded portion and is the nominal diam- 
eter of the screw. Thread shall conform 
to American Standard Screw Threads. 
(B1.1) 

“The concentricity of head, body and 
thread shall be such as to permit accept- 
ance when checked with a compound go 
gage, which will gage the maximum diam- 
eters of these three parts simultaneously. 
This gage shall have the head and body 
diameters at their maximum values (see 
Columns D and A in table) but expressed 
to four decimal places and the pitch diam- 
eter at the maximum value allowed for 
Class 3, NC and Class 3, NF American 
Standard Screw Threads. (B1.1) 

SHEAD CHAMFER (EF). The head shall be 
chamfered. The flat shall be normal to 
the axis of the screw and the chamfer 
(E) shall be at an angle of 30° + 2° with 
the surface of the flat. The edge between 
flat and chamfer shall be slightly rounded. 

‘SocKeT DeptH (7). The depth of 
socket shall be as great as practicable but 
varying conditions render it inadvisable to 
specify definite values for this dimension. 


of the screw shall be measured, on a line 
parallel to the axis, from the plane of the 
bearing surface under the head to the 
plane of the flat of the point. The differ- 
ence between consecutive lengths shall be: 

(a) for screw lengths 3 to 1 in. shall be 

in. 
, (b) for screw lengths 1 to 4 in. 

in, 

(c) for screw lengths 4 to 6 in. 
4 in 

“LENGTH TOLERANCE. The allowable tol- 
erance on the length (L) under the head 
on lengths 2 in. and under shall be 3 per 
cent of the nominal length with a min- 
imum of .030, two-thirds to be applied 
plus and one- -third minus on lengths over 
2 in. to 6 in. plus or minus yy in. and ‘on 
lengths over 6 in. plus or minus 7 in. 

SScrEW POINT CHAMFER (Z). The point 
shall be flat and chamfered. The flat shall 
be normal to the axis of the screw and the 
per (Z) shall be at an angle of 35° 
with the plane of the flat. The 
chs amfer shall extend to the bottom of the 
thread and edge between flat and chamfer 
shall be slightly rounded. 


shall be 
shall be 


the screw thread is measured from the 
extreme point to the last usable thread 
and shall be as follows: 


{i= 2D + 4 in. (where 
this length of 
thread would be 
greater than half 
the screw length) 

1=4L (where this 
length of thread 
would be greater 
than 2D + 4 in.) 


1 = 14 + gin. (where 
this length of 
thread would be 
greater than 
three-eighths the 
screw length) 

1=8L (where this 
length of thread 

| would be greater 
\ than 14D Pi ie.) 
Screws too short to allow application of 


these formulas shall be threaded as close 
to the head as practicable. 


for National Coarse 
| 


for National Fine 
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PRACTICAL MEN 


Auxiliary V’s Align 
Two Shafts Vertically 


FRANK MOORE 
Ontario, Canada 


To enable two shafts to be drilled at 
one setting or to drill pin holes in a 
new shaft direct from an old one, a 
pair of auxiliary V’s similar to those 
shown will come in handy. The auxil- 
iaries have V’s cut in the top and bot- 
tom and the sides are tapered in two 
directions. Taper A is at an angle to 
the longitudinal axis, while taper B is 


the same as used in the V-block. The 
small end of each auxiliary V-block is 
made so that it will enter the V in the 
large V-block C at the lowest point. 

In use, one shaft D is laid in a pair 
of large V-blocks C and the auxiliary 
V’s at F are slid in as far as they will 
go. Then, when the second shaft H is 
placed in the top V it is held in a true 
vertical plane with the lower shaft. A 
V-block clamp is used to tighten both 
shafts in place. The larger the work 
the more the auxiliary V’s will enter 


the large V-blocks. 
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Same as V block 








Support for the auxiliary V’s is given by the lower shaft D, and the 
taper B holds them in alignment with the lower V-blocks 





A Fastening Device 
for Thin-Walled Tanks 
JOHN A. HONEGGER 


It is often necessary to fasten an ad- 
ditional part to a structure in which 
it is impossible to get at the under side 
of the hole. Examples are water or 
steam boilers and tanks of various 
shapes which have been already riveted 
together. The thickness of the plate 
will not allow holes to be tapped into 
it. One such condition was handily 
overcome by constructing the single- 
side locking construction shown. 
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The shouldered bushing A was made 
in which the pilot B is 0.010 in. shorter 
than the combined thickness of two 
parts to be fastened together. Split 
washer C was turned up and bored 
with a taper hole D to correspond to 
the taper on the screw E. A groove F 
was then turned on the periphery of 
the washef after which it was split 
with a saw. 

To clamp the part onto the tank, 
screw E was pushed through washer C 
which when in the unexpanded posi- 
tion was slightly smaller than the diam- 
eter of the hole, because of the spring 
wire surrounding it. Bushing A was 


then slipped over the screw, and the 
nut threaded on just enough to hold 
the assembly together. It was then 
dropped into the hole. As the nut is 
pulled up the washer is expanded by 
the taper on the screw. When the 
washer is expanded to the diameter 
of the hole, it is not locked there and 
unable to function as a fastening ele- 
ment on the inner side of the tank. A 
sz in. by 45 deg. chamfer allows the 
washer to rise out of the 0.010 in. de- 
pression, as the stud is drawn up fur- 
ther. It finally expands to the point 
where it has a good seat on the inner 
side of the hole and is finally clamped 
there by the shoulder of the taper 
screw. 
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Washer C is expanded by the 

taper on screw E, and grips on 

the inner side of a thin-walled 
tank to fasten another part 


Hydraulic Pinion Puller 


M. P. DALTON 
Dublin, Ireland 

Referring to the article by Michael 
Axler under the title given above (AM 
—Vol. 80, page 27), allow me to sug- 
gest that an easily produced power is 
the swelling of wood when it is wet. 

If Mr. Axler were to jam a piece of 
well seasoned hardwood into the space 
taken by the liquid in the cylinder and 
put a few holes in the cylinder wall 
through which to trickle water, or put 
a wet rag on the wood, the swelling 
wood would either move the piston and 
start the gear or burst the -cylinder. 

In many close places, such as be- 
tween the crankcase and the flywheel 
of an automotive engine, swelling wood 
could be used to start the flywheel 
from the crankshaft. If this is doubted, 
take the matter of large granite blocks 
that are split by well wetted wooden 
plugs in drill holes. 

A medium of force that is often over- 
looked is that generated by the ex- 
pansion of liquids when heated. Re- 
cently I knew of a large piston being 


559 








stuck in the cylinder. The cylinder 
head joint was caulked with lead wire 
and the space above the piston was 
filled with water. Heat from a blow 
torch soon expanded the water and 
moved the piston. 


A Drill Press Spindle 
Restored to Service 


H. M. JAMES 
James Machine Works 

In the spindle of one of our large 
drill presses, the slot for holding the 
tangs on the ends of drill shanks was 
worn so that the drills would slip. 

We made a quick and permanent re- 
pair to the spindle by drilling and tap- 
ping it on opposite sides of the slot 
and putting in headless setscrews in 
such positions that the inner ends 
would bear against the driving sides of 
the drill tangs, as shown. The screws 
were short enough for the outer ends 
to be below the surface of the spindle, 
and the holes outside of the screws 
were filled with babbitt metal, peened 
and then filed off smooth, making a 
neat looking job. 




















The worn tang slot was repaired by 

placing headless setscrews in staggered 

holes drilled and tapped on opposite 
sides of the slot 


Fixture for Shouldering Rivets 
GEORGE WILSON 


For a certain job we had a large 
quantity of button-head rivets to be 
turned to a smaller diameter for part 
of their length, leaving a square 
shoulder. 

We made the fixture illustrated for 
doing the work in the drill press, using 
a hollow mill. The body is recessed at 
A to form a nest for the rivet head. 
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The lever holds the rivet by the head 
in a nest in the body of the fixture, 
and is counterbored for clearance for 


the hollow mill 


The lever B has a clearance hole for 
the body of the rivet and is counter- 
bored at C for clearance for the hollow 
mill. The lever is loosely hooked un- 
der the projecting plate D and its un- 
der side contacts the under side of the 
rivet head, so that downward pressure 
on the lever holds the rivet firmly in 
place. The fixture was clamped to the 
table of the drill press and the length 
of cut was controlled by an adjustable 





collar on the hollow mill contacting the 
lever. 

This simple fixture was the answer 
to the problem of getting a quantity of 
rivets having two diameters easily and 
cheaply. 


Expansion Mandrels for 
Holding Tubing 


J. R. WHITTLES 


In Fig. 1 is shown a simple and effi- 
cient expansion mandrel for holding 
short pieces of tubing and bushings of 
medium length for turning the out- 
sides. The expansion sleeve A is made 
of tool steel, hardened, spring tem- 
pered and ground inside and out. Six 
slits B, three from each end and termi- 
nating in drilled holes, are cut in the 
sleeve. The screw C is made of ma- 
chine steel, pack hardened and ground 
It has a taper at D that fits into the 
taper at one end of the sleeve. At 
each end is a flat for the screw of the 
lathe dog. The taper plug F fits the 
opposite end of the sleeve and is keyed 
to the screw by a Woodruff key. The 
sleeve is expanded by turning the nut 
H, the screw remaining stationary. 

For holding longer tubing, the man- 
drel shown in Fig. 2 is used. While 
the principle on which this mandrel 
operates is the same as that of the 
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Fig. 1—The expansion sleeve has six slits, three from each end. The taper 

plug is keyed to the screw to prevent it from turning with the nut. Fig. 2— 

A mandrel for holding long tubes has two expansion sleeves separated by a 
piece of wrought-iron pipe 
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mandrel illustrated in Fig. 1, its con- 
struction is somewhat different. In- 
stead of one expansion sleeve, there 
are two, separated by a piece of extra 
heavy wrought-iron pipe. There are 
two taper plugs which are drawn 
toward each other for expanding the 
sleeves by a screw having right- and 
left-hand threads, the plugs being 
tapped accordingly. The over-all ef- 
fective length of the mandrel can be 
varied by using various lengths of pipe 
for separating the expansion sleeves. 


Surface Ground Work 
Gaged in Production 
LESTER J, LALIME 


An inexpensive and accurate method 
of gaging when grinding a surface in 
relation to another surface, the work 
being done on a production basis, is 
shown. On work A, dimension B must 
be maintained to a close tolerance. 
Work A is held with its positive side 
against the stationary jaw of vise C. 
The size is maintained by dial indi- 
cator D which is mounted on the cross- 
carriage F, by support H. Dial indi- 
cator D has a 90-deg. attachment /. 


A dial indicator D and a 90-deg. attach- 

ment I are placed at the right of the 

machine table, and are used to check the 
dimension B on a production basis 


The work is ground by using a cupped 
wheel K. The zero on the dial indi- 
cator D, is set to the correct distance B 
by a master piece of work. 

During the grinding operation, the 
machine table is traveled to the right 
until the ground surface comes in con- 
tact with the point on the 90-deg. at- 
tachment J, and the reading on dial 
indicator D is noted. This operation 
is repeated until the size B is within 
the correct tolerance. As the dial in- 
dicator is mounted on the cross car- 
riage F, the reading will always be cor- 
rect regardless of wheel wear. 

The dial is located at the right of 
the wheel to be out of the path of the 
grinding dust when the wheel is re- 
volving in the direction shown. Al- 
though the illustration shows a side 
grinding operation, this method of gag- 
ing may be used for flat surface grind- 
ing by using the dial indicator without 
the 90-deg. attachment. 


Recessing Tool With 
Integral Stops 
H. MOORE 


We had to cut recesses at A in a 
quantity of brass sleeves, the work be- 
ing done in an engine lathe. Due to 
the width of the recesses they could 
not be made in one cut, using a broad 
nose tool, without excessive chatter. 

Instead of making stops for the 
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lathe bed to locate the relative posi- 
tion of the recesses and to control their 
width, the recessing tool was made as 
shown in the illustration. 

In use, the tool slide is fed inward 
and the carriage is moved until the 
shoulder B on the tool contacts the 
outer end of the work, bringing the 
tool into position for cutting the front 
end of the recess. The tool slide is 
then fed outward against a stop on the 
carriage, the tool cutting the front end 
of the recess to the correct depth. The 
carriage is then traversed until the 
shoulder C on the tool contacts the 
outer end of the work, when the recess 
is cut to the required width. 


























Shoulders ground on the tool contact- 
ing the outer end of the work control 
the location and the width of the 
The depth is controlled by a 
stop on the carriage 


recess. 


Preventing Slugs From 
Lifting With Punches 


N. A. GAGE 


When press tools of the simple type 
are made for blanking small parts or 
for piercing, it is well to consider the 
possibility of trouble occurring from 
the slugs or small blanks following the 
punches out of the die and obstructing 
the feed of the stock. This trouble is 
more likely to occur on a heavy pro- 
duction job after the die has been 
ground down considerably, thus in- 
creasing the clearance and making the 
slugs looser. 

When this trouble is anticipated it 
may often be prevented by bushing the 
die when possible so that the bushings 
can be replaced to keep the clearance 
at the minimum. Punches that are %4 
in. or larger in diameter may be 
equipped with a small spring plunger 
protruding ¥ in. or less from the face 
of the punch to depress the slugs. 
Grinding small grooves in the face of 
the punch to eliminate suction is some- 
times effective. 
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Swot" News 


LeBlond 30-In. Universal 
Crankshaft Lathe 




















A heavy-duty 30-in. universal crank- 
shaft lathe for turning diesel and other 
heavy-duty crankshafts has been de- 
veloped by R. K. Le Blond Machine 
Tool Co., Cincinnati. It handles a wide 
variety of crankshafts and is adjustable 
for any throw up to 3% in. or 7 in. 
engine stroke. It can be indexed to 
any division for two, three, four, six 
or twelve positions. A change of tool- 
ing adapts the lathe to any crank 
within its range. 

Counterweights to compensate for 
off-balance weights of fixture and crank 
are mounted on both the head and 
tailstock spindles. The variable-speed 
motor gives a graduation of speeds for 
the most productive output within the 
range of the lathe. The drive from the 
motor is through V-belts to a multiple- 
disk clutch. A disk brake built in the 
same unit, provides instant stopping of 
the spindle when the clutch is released. 

Head and _ tailstock fixtures are 
driven together, eliminating possibility 
of springing the crank out of line. A 
compensating coupling is provided on 
the drive shaft for realigning the head 
and tail fixtures after hard and con- 
tinuous service. The tail fixture is 
adjustable along the bed, providing for 
varying lengths of cranks. 

The roller back rest is guided and 
has its movement on the rear of the 
carriage cross-slide. It is accurately 


fitted to the dovetailed slide with an 
adjustable tapered gib. A handwheel 
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on the front of the carriage moves the 
roller rest into position on the bridge. 
The movement is through a feed nut 
on the bottom of the roller rest to a 
screw geared to the handwheel shaft. 


Leitz Model P.K.P. 
Profile Control Projector 


Inspection and measurement of com- 
ponent parts can be carried out rapidly 
by means of the Leitz Model P.K.P. 
profile control projector being placed 
on the market in the United States by 
E. L. Leitz, Inc., 60 East 10th St., 
New York, N. Y. The intermediate 
stage to hold the master for compari- 
son with the piece to be tested is fitted 
below the mechanical stage. The op- 
tical system for intermediate projec- 
tion is placed in a separate tube be- 
tween the object stage and the inter- 
mediate stage. The table has a longi- 
tudinal movement of about 4% in. 
actuated by a handwheel. The inter- 
mediate stage can be made to revolve 
and the angle of revolution read on a 
graduated scale and vernier. The 
diaphragm corresponding to the magni- 
fication used is fitted in the central! 
aperture of this stage, and the line- 
drawn plates can also be inserted in 
the same aperture. 

For measuring purposes an etched 
glass scale is laid on the intermediate 
stage and projected simultaneously 























A silhouette of the object, magnified 
as required, is projected onto the 
screen of this Leitz machine 


with the object under test. For the 
measurement of angles, use is made of 
a glass plate on which angular divisions 
are etched although they may also be 
measured by revolving the stage. 

For testing the pitch of screws and 
for taking precision measurements by 
means of block gages, the ordinary ob- 
ject stage is supplanted by the “Frey” 
precision measuring stage. . This is 
fitted with a feed mechanism which 
allows the lateral movement of the 
screw under test by means of whicn 
consecutive portions of the thread can 
be brought in turn into the field of pro- 
jection. The entire travel of this feed 
is about 6 in. An apparatus with two 
dead centers permits mounting and 
checking for accuracy in form of turned 
parts. By means of a slide and dial 
indicator defects can be measured on 
diverse objects in addition to those of 
pitch. Gears and the pitch of their 
teeth can also be checked, with the 
gear held either horizontally or verti- 
eally. 


Grob Open-End 


Bandsaw 


A 19-in. throat, open-end bandsaw, 
Type OS 20, is being put on the mar- 
ket by Grob Brothers, South 97th and 
West National Ave., West Allis, Wis. 
It requires half-a-minute to set up for 
internal sawing on dies, stripper plates 
and miscellaneous parts. A saw band 
140 ft. long is helically wound on a 
20-in. cylindrical aluminum drum with 
a threaded groove with tapered bot- 
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Oilgear 100-ton horizon- 
tal swaging press cold 
swages steel truck hous- 


ing tubes 














tom. One guide pulley, raised and 
lowered by a lever, is used above the 
table. 

Operation is electrically controlled. 
Motors and switches are built in, and 
a push-button station and speed chang- 
ing knob are conveniently located. 
Speeds can be changed while the ma- 
chine is in operation. Because the saw 
band travels over 20 in. pulleys, bands 
with a thickness from 0.025 in. to 0.050 
in. can be used, permitting fast cut- 
ting and cutting of sharp curves. A 
four-speed, 34-hp. motor provides cut- 
ting speeds of 50, 75, 100 and 150 ft. 
per min. to the saw band, and another 
34-hp. motor provides the reverse 
speed, 500 ft. per min. 

The sawing table, 24x28 in., tilts in 
two directions. A slide is connected 
with a feeding device operated by an 
adjustable weight. This works in con- 
nection with an oil dashpot to prevent 
too fast feeding of the work piece. 
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Bumping against the blade is elimi- 
nated. A limit switch prevents re- 
versal until the feed is released. A 
clamp securely holds any shape of die 
block and which, instead of only feed- 
ing straight, permits feeding of curves. 
It is possible to follow accurately a 
straight line. Table height is 48 in. 
and total height is 78 in.; net weight, 
2,300 lb. It is completely guarded. 


Oilgear 100-Ton Horizontal 
Swaging Press 


Both ends of large steel truck hous- 
ing tubes are cold swaged simultane- 
ously from 6 to 4 in. in diameter in 
five passes on the 100-ton horizontal 
press designed and manufactured by 
The Oilgear Co., 1403 West Bruce St., 
Milwaukee, Wis. 

The housing tube is located and 
manually clamped in the center sta- 
tionary fixture. Dies in the two op- 
posing, five-station rotary-type sup- 
ports are moved forward by the cross- 
heads to swage both ends simultane- 
ously. Each die support is indexed 
manually and independently of each 
other. Separate Oilgear pumps are 
direct-connected to 50-hp. motors 
which operate each crosshead and 
piston. 

The press base is of one-piece, 
welded-steel construction and supports 
the two cylinders, yokes, crossheads, 
tie bars and center clamping fixture. 
Each cylinder is double-acting, and the 
rams are guided in large bronze liners. 
Rollers which ride on the tie bars carry 
the crossheads and five-station, rotary- 
type die supports. 

Specifications: Capacity, each cylin- 
der, 100 tons; stroke of each piston, 40 
in.; distance between die blocks, 96 in.; 
maximum pushing speed, 135 in. per 
min.; maximum return speed, 300 in. 
per min.; net weight, 32,000 Ib. 


Procunier “Tru-Grip” 
Tap Holder 


“Tru-Grip” friction 
tapping attachment, equipped with a 
tap holder of increased tapping ac- 
curacy, has been announced by the 
Procunier Safety Chuck Co., 18 South 
Clinton St., Chicago. The holder 
weighs 2% oz., including the spring 
collet and chuck spindle, reducing to a 
minimum the flywheel effect. It is 
hardened and ground and uses spring 
collets, one for each size of tap shank. 
The largest diameter is 34 in. 

The smallness of the tap holder 
permits precision tapping close to any 
shoulder, and provides for clear vision 
without stooping or sitting. The tap 
is driven by the square which fits into 
a milled slot in the spring collet, which 
in turn is driven by a broached por- 
tion in the tap holder. A peep-hole is 


A high-speed 

















provided so the operator may see the 
square of the tap in its proper place. 
Mechanism is inclosed in an aluminum 
housing. 

The reversing mechanism is of the 
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planetary type, having three balanced 
heat-treated intermediate gears which 
transmit reversing power from a heat- 
treated ring gear attached to the drive 
shell, to a hardened reversing gear 
which operates on a ball bearing. A 
double-cone, cork-faced friction clutch 
provides a powerful, sensitive, friction 
drive and _ reverse, and engages 
smoothly with the conical surfaces of 
steel drive and reverse shells. It has 
a capacity of No. 2 tap to 7% in. steel, 
14 in. in brass and cast iron. 


‘*Four-Grip” Cutting-Off 
Blade Holders 


For use with turret lathes equipped 
with a four-way turret on the cross- 
slide, the Four-Grip Tool Co., 107 East 
17th St., Paterson, N. J., is supplying 
holders by which thin cutting off blades 
can be used instead of the forged tools 
in which there is considerable waste. 
The blade is held in the “Four-Grip” 
socket by socket setscrews and can 
be removed quickly for dressing and 
as quickly replaced. A supplementary 
circular No. 9 gives the dimensions 
of the various holders available. 

















Taylor “Fulscope” 
Indicating Controllers 


For close throttling control, but 
where a record of processing is not es- 
sential, the Taylor Instrument Com- 
panies, Rochester, N. Y., is introducing 
an air-operated controller of the indi- 
cating type. Either high-range or full- 
range sensitivity can be secured. The 
former is desirable for processes hav- 
ing small time lags; the latter for time 
lags of any magnitude. Both are fully 

















564 


adjustable by turning a graduated dial. 
The control point is adjusted to any 
value within the control range. Many 
standard control ranges can be selected 
from within the limits of minus 100 
and plus 1,200 F., or full vacuum and 
3,000 Ib. per sq.in. pressure. 


Grob Velocity-Action 
Briquetting Machine 


A metal-chip briquetting machine 
has been developed by Grob Brothers, 
South 97th and West National Ave., 
West Allis, Wis. No pressure is ex- 
erted upon any working part of the 
machine while the briquette is formed. 
It has a constant-speed revolving main 
drive shaft, and a crank connected 
with a rod to an independent ram re- 
volving on the same axle. A drive dog 
on the drive shaft carries the crank to 
its upper position. From this point 
gravity and spring pressure accelerate 
the ram and the crank travels ahead of 
the drive dog. The lower part of the 
ram has a hardened steel plunger, 
which, when the ram drops, enters a 
hardened steel bushing previously filled 
with metal chips. A number of bush- 
ings are located in an indexed turn 
table. At the first station, the bushing 
passes underneath the hopper where 
it gets loaded with chips. At the sec- 
ond station, the briquette gets formed 
by a blow from the released ram. At 
the third station, a knockout plunger 
ejects the finished briquette. 


Oliver 18-In. 
Metal Cutting Bandsaw 


An 18-in. metal-cutting bandsaw witn 
a large cast-iron table is being mar- 
keted by the Oliver Machinery Co. 
Grand Rapids, Mich. The table has 
a miter cut-off gage and a parallel cut- 
ting fence which increases the useful- 
ness of the machine. It takes 18 in. 
between the saw and column, 9 in. 
under the upper guide and can use 
saws up to \% in. wide. By using 
gages it will cut parallel up to 11 in. 
wide and will cut off and miter up to 
61% in. wide. The table tilts 45 deg. to 
the right. The machine is effective 
in sawing sheet steel and other sheet 
metals, rods, and all kinds of tubing. 
It will also cut sprues from aluminum, 
brass and other soft metals. The table 
is 24 in. wide, 20 in. long and the height 
from the floor is 38 in., when a base 
is used. 



































Skilsaw Portable 
Electric Drills 


Skilsaw, Inc., 3310 Elston Ave., Chi- 
cago, Ill., announces three additional 
portable electric drills. They are a 
special duty %4-in. drill and two 
“Defender” 14- and ¥%-in. drills offer- 
ing quality construction in a lower 
price range. The motor construction 
is indentical with that in the regular, 
higher priced drills. Helical gears are 
of special alloy steels. The frame is a 
die-cast aluminum alloy. Each model 
is fitted with a 3-jaw geared chuck and 
key. 
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The 14-in. “Defender” is 12 in. long 
over all and weighs 444 lb. The %- 
in. “Defender” is 131 in. long over all, 
weighs 914 lb. and is suited for close 
corner work because it measures only 
13g in. from the center of spindle to 
the outer edge of the frame. 

The Model 40 “Skilsaw” drill has a 
1% in. capacity in steel. It is a special 
duty tool, for production drilling in 
light metals and for intermittent drill- 
ing in steel and cast iron. Length 
over all, 12 in.; weight, 5% Ib. 

















“Defender” }-in. electric drill 


Baldwin-Southwark 
Spring Grinder 


Parallel ends on helical springs are 
ground on a machine developed by the 
Baldwin-Southwark Corporation, Phila- 
delphia, Pa., and can also be utilized 
in grinding square surfaces on any 
shape within its capacity. The ma- 
chine consists of a grinding head with 
two motors running at the same con- 
stant speed and driving face wheels 
22 in. outside diameter by 14 in. inside 
diameter. The grinding wheels revolve 
toward the operator and either a hand 
or mechanical feed spreads them apart 
or brings them closer together as the 
operation demands. A _ power table 
with adjustable stroke travels back and 
forth between the grinding wheels. 


Chucks for Landis 
Pipe Machines 
Landis Machine Co., Waynesboro, 
Pa., has announced a lever-operated 


front chuck and a rear-centering chuck 
for the 2-in. “Little Landis” pipe 














threading and cutting machine. If 
speedier operation and additional sup- 
port for the pipe are desired, the lever- 
operated front chuck and the rear-cen- 
tering chuck can be supplied to take 
the place of the three-jaw universal 
front chuck, which is standard equip- 
ment. The lever-operated chuck has a 
universal adjustment for size, and can 
be changed for any diameter from 4 
to 2 in. by loosening one locking nut. 
The chuck is graduated for all diam- 
eters of pipe in this range. 

The rear-centering chuck is of the 
three-jaw, universal type, and is fitted 
with a knurled ring for manual opera- 
tion. No wrench is required. It is for 
centering and supporting the pipe, and 
does not grip tightly. This chuck can 
be used on machines now in service. 
whereas the lever-operated front chuck 
must be built into the machine. 











Lever-operated chuck 
for “Little Landis” 


pipe machine 
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Arrow-H&H 3-button 
push station for for- 


ward, reverse and stop 


Arrow—H & H 
Pushbutton Stations 


Interchangeable control units that 
can be assembled in any arrangement 
for regular or special applications are 
available from The Arrow-Hart & 
Hegeman Electric Co., Hartford, Conn. 
The pushbutton stations are made in 
one-button, two-button and three-but- 
ton styles and may be combined with 
Neon pilot lights and transfer switches. 
The latter is regularly furnished for 
two or three positions, such as “auto- 
matic-hand” or “automatic-off-hand.” 
Any combination of circuiting can be 
supplied for not more than two inde- 
pendent circuits. All units are inter- 
changeable. The boxes are supplied in 
gray enamel finish to match machines. 
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Oilgear Remote Controller 
for Hydraulic Feed 


Hydraulic and electrical devices are 
combined in a device developed for 
machine tool feeds by the Oilgear Co., 
1301-1417 West Bruce St., Milwaukee, 
Wis. At the left of the accompanying 
illustration is shown a remote con- 
troller unit with the cover removed, 
while at the right is a fluid power feed 
pump with the remote controller flanged 
on the left-hand side. Furthermore, a 
remote control for the fine feed pilot 
valve can be had for mounting on the 
side of the pump. Still another simple 
attachment provides remote control of 
the reverse function of mechanical con- 
trol devices used in connection with 
feed pumps. An adjustable delayed 
reversal can be obtained when using 
this attachment and an electric time 
relay. 

Features of the remote control are: 
quick and positive control functions; it 
is easily applied to new or rebuilt ma- 
chines; responds to remote finger-tip 
manual control or simple limit switch 
automatic control; feed pump can be 
mounted to suit power source without 
additional control mechanism, elimi- 
nates mechanical control devices, and 
electric mechanism is easily concealed. 
The usual manual, semi-automatic con- 
trol mechanism consisting of levers, 
shafts, links, cams, rollers, springs have 
successfully served in the past, but now 
are no longer required. Any function 
or cycle required can be obtained 
through pushbuttons or limit switches 
wired to the remote controller on the 
pump. Only a small conduit is re- 
quired. 

Positive movement of the control 
valve plungef is provided by dual sole- 
noid-operated pilot valves and a four- 
station control cylinder built into one 
unit and flanged to the pump manifold. 
Energizing and de-energizing the two 
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solenoids intermittently or in unison 
through remote pushbutton stations or 
limit switches operates the pilot valves 
and selects the flow of oil to the con- 
trol cylinder and the function required. 
The controller unit can be mounted 
on the right-hand or the left-hand side 
of the pump manifold. 


Hanchett No. 700 
Swing-Arm Grinder 


For the glass-bottle industry, the 
Hanchett Manufacturing Co. Big 
Rapids, Mich., has developed the No. 
700 swing-arm grinder for grinding off 
the tops of bottle molds. A 11%-hp., 
3,600-r.p.m. motor is mounted on a ver- 
tical slide which has hand micrometer 
screw feed. The grinding cylinder is 
of the nut-inserted type and is 5 in. 
in diameter by 3 in. high by 3 in. cen- 
ter hole. There is also a hand vertical 
adjustment for the knee-type table. 

A magnetic chuck 8x16 in. is shown 
in position on the table and is used for 
holding the vertical molds during the 

















There is adjust- 
ment of 14 in. from the top of the 4-in. 
high magnetic chuck to the bottom of 
a new grinding cylinder. The grinding 
cut can be taken by swinging the arm 
across the surface of the work by hand. 
Weight of the machine is 2,500 lb. 


grinding operation. 


Fostoria No. 12 Coolant Filter 


The Fostoria Pressed Steel Corp., 
Fostoria, Ohio, is now making the No. 
12 model coolant filter which has a 
capacity twice that of the No. 3 unit. 
The filtering bowl is approximately 13 
in. in diameter. It is supplied ready 
for installation, being equipped with a 
floorstand and all necessary fittings for 
attachment to all grinders. It is de- 


signed primarily for the larger grinding 
machines. 





Wickes Simplex Continuous 
Electric Printer 


Specially developed by Ozalid Corp., 
354 Fourth Ave., New York, N. Y., to 
reproduce tracings to blue prints, 
“Ozalid” prints of varied colors and 
other direct process prints and trans- 
parency, the Wickes Simplex electric 
printer will print continuous rolls up to 
44 in. wide and of unlimited length, or 
separately cut sheets either singly or in 
multiples by placing the tracings side 
by side. The machine is motor-driven, 
automatic and noiseless and can be run 
by an inexperienced operator. Va- 
riable friction feed gives a printing 
feed from 24 in. down to a minimum 
speed satisfactory for making Van 
Dykes and other slow printing emul- 
sions. Mercury vapor tube illumina- 
tion is provided. 
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Micromax Electric Control 


A control system for regulating input 
in proportion to demand has been de- 
veloped for the Micromax instrument 
manufactured by the Leeds & Northrup 
Co., 4934 Stenton Ave., Philadelphia, 
Pa. This complete system has three 
integral parts, the Micromax control 
instrument, the relay detector and the 
valve mechanism. Two self-balancing 
circuits, one for measuring the condi- 
tion controlled, and the other for car- 
rying out the control action are em- 
ployed. No electrical current flows 
when the system is balanced, and relay 
unbalance immediately results in input 
valve movement. A special provision 
for slowing up valve movement just 
before the valve reaches the desired 
point reduces over-shooting. 

The operator sets the Micromax 
controller at any point within the in- 
strument’s range by means of the con- 
trol setter. If temperature is the quan- 
tity being controlled and the setter is 
turned to 1,000 F., this point will be 
the center of the throttling range. 
Any change in load will cause a cor- 
responding change in input, the two 
balancing within the limits of the 
throttling range. 

The throttling range is determined 
by the position of the throttling range 
setter. Occasionally a sustained change 
in operating conditions causes input 
and demand to balance slightly above 
or below the control point. Where the 
operator should be able to correct for 
this droop without disturbing the con- 
trol setting, a manual droop corrector 
is used. Moving this dial has the effect 
of shifting the throttling range up or 
down with respect to the main scale of 
the instrument. 

















Based on a simple potentiometer balance, the Micromax electrical control 

automatically proportions the input (fuel for example) to meet the demand. 

At the left is a standard relay unit and at the right the motor drive for the 
valve or other element 


The positive relay makes use of two 
vacuum tubes which amplify the bridge 
unbalance, thus obtaining high sensitiv- 
ity. The valve drive unit consists of 
a reversible motor, a gear train, a pair 
of limit switches and a control slide- 
wire. Three holes in the arm of the 
output shaft permit easy adjustment 
of the linkage between the motor drive 
and the valve. It is thus possible to 
move the valve an amount smaller than 
from full-open to full-closed, a feature 
that increases the flexibility of the unit. 


Oster No. 8-XHD Rapiduction 
Pipe Threading Machine 


An extra heavy-duty machine for 
threading and bucking-up work on all 
sizes of pipe from 24% to 85% in. is an- 
nounced by the Oster Manufacturing 

















Oster-Williams rapid production pipe threading 
machine threads and bucks up pipe up to 8} in. 
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Co., Cleveland, Ohio. The clutch is a 
double-action type which can be thrown 
directly from low speed into high 
speed or vice versa without shifting 
gears. The two clutch speeds, together 
with the regular transmission, give the 
machine a complete range of spindle 
speeds from 3 to 87 r.pm. A torque 
of 30,000 ft.-lb. is available at the 
chucks for bucking-up tool joints, fit- 
tings and flanges. 

A standard “Rapiduction’ diehead is 
used to handle the full range with only 
one set of chasers for each pitch. The 
carriage has a maximum travel of 28 
in., is equipped with a thread length 
gage and has suitable means of wear 
adjustment. Equipped with a lead- 
screw and gears for the four changes, it 
is possible to handle pitches of 8, 10, 
114% and 14 per in. Taper attachment 
with , 3 and 34 in. taper is pro- 
vided. 


‘““‘Weldmaster” Oxyacetylene 
Welding Torch 


A welding torch weighing only 1714 
oz. with a standard tip is being placed 
on the market by the Modern Engi- 
neering Co., St. Louis, Mo. The circle 
mixer employed in all “Meco” torches 
has been improved and the capacity 
increased. Even the largest tips may 
be used efficiently with low gas pres- 
sures as when working from acetylene 
generators. 
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Collet & Engelhard 
Portable Shaper 


Instead of moving a large piece of 


machinery to a stationary machine 
tool for machining of a small surface, 
the Collet & Engelhard portable shaper 
can be transported to the work. Two 
advantages are gained: first, the large 
machine tool being only suitable for 
machining large surfaces of heavy and 
bulky work pieces cannot be economi- 
cally operated with regard to cutting 
speed, depth of cut and feed; second, 
it is very costly and inconvenient to 
move and mount a heavy work piece. 

The shaper is being placed on the 
market in the United States by W. A. 
Schuyler, Fisk Building, New York, 
N. Y., the builder being Collet & Engel- 
hard, Offenbach-Main, Germany. Con- 
trols are reduced to a minimum and 
are within easy reach of the operator. 
Push-button control is used for stop- 
ping and starting and, when required, 
may also be used for varying the speed 
of the driving motor. The motor is 
coupled to the shaft by a magnetic 
clutch and braking is done electrically. 
Power is derived from an 18-hp. motor. 

Length of the cross-slide is 12 ft. 3 
in., and the maximum tool stroke is 
6 ft. 6 in. The cutting speed can be 
varied from 19 to 39 ft. per min., while 
the return speed is from 39 to 78 ft. 
per min. Vertical adjustment of the 
saddle is 4 ft. 7 in., with a maximum 
height of 6 ft. of the tool from the 
bottom of the-bed. A star-handle is 
provided for moving the cclumn by 
hand but this is cut out automatically 
when engaging the feed or traverse. It 
has central force-feed lubrication. 
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Total height of the machine, including 
the base, is 12 ft., while the diameter 
of the base on which the machine 
swivels is 56 in. The weight of the 
machine is 22 tons. 


Apex Slide Rule 


A circular calculator made by the Gil- 
son Slide Rule Co., Stuart, Fla., is 844 
in.in diameter and has aC scale of 25 in. 
This instrument, known as the “Apex 
Slide Rule” will solve any problem 
that can be done on the regular type of 
slide rule, and has a number of special 
scales not found on other instruments. 
The log-log scale is divided from 1.15 
to 1,000,000 and will handle numbers 
larger or smaller than these limits. The 
binary scale is divided into 64ths, 
32nds, 16ths, etc., so that fractions and 
mixed numbers can be multiplied and 
divided without changing them to 
decimals. A thread scale gives the size 
drill to use for any thread from 3 to 
50 per in., either V or U. S. Standard, 
and the answer is given in a decimal, 
fraction, millimeters, or a lettered or 
numbered drill. 

There are eleven _ engine-divided 
scales on the front side of the rule and 
two hair-line indicators for close read- 
ing. On the back are scales giving 
sines, cosines, tangents and cotangents 
from 0 to 360 deg. 


Bristol ““Ampliset”’ 
Controller 


The Bristol Co., Waterbury, Conn., 
announces “Ampliset” free-vane con- 
trollers, a series of pneumatic-type 


equipment for automatically control- 
ling temperature, time-temperature, 
flow, liquid level, pressure, time-pres- 
sure and humidity. The “Ampliset” 
principle has also been combined with 
the “Metameter,” a system of tele- 
metering recently developed by this 
company, for the remote control of 
steam pressure and gas pressure. It 
has great versatility, and is readily 
adaptable to meet unusual conditions. 
Because the free-vane system is used, 
practically no power from the meas- 
uring element is required to operate 
controlling mechanism, and the chart 
record is always accurate. The sensi- 
tivity, or throttling range, of the in- 
strument can be changed without 
removing the chart or chart dial. It 
can be changed without disturbing the 
operation of the controller or upsetting 
the operation or equilibrium of the 
process. The instrument can_ be 
changed from direct-acting to reverse- 
acting, or vice versa. This change is 
made by simply turning the scale on 
the adjustment past the zero point. 
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A STEP DOWN 


“Who's that new chap over at the 
desk there?” asked Ed, as he strolled 
into Al’s shop just before closing time. 
“T don’t remember seeing him before.” 


“You haven’t,” said Al. “He’s a new 
foreman I just hired. He started work 
Monday.” 


“What’s the matter with Jimmy 
Brown; he seemed to be doing a good 
job.” 


“He seemed to be, Ed, because he 
tried hard. But Jimmy was never cut 
out to be a foreman. I’ve put him 
back on the boring mill.” 


“And how does he like that?” 


“Not a bit; I guess no one likes to 
be demoted. It’s a funny thing, too. 
He didn’t want the foreman job—I had 
to talk him into it. Now that he’s 
back on his old machine, he’s sore as a 


pup. 


“And you'd be, too, Al, if somebody 
raised you up and then let you down. 
Anyone with any pride at all would 
feel sore. How does he get along with 
the new man?” 


“Not so well, he won’t even talk to 
him. But he will get over it in a week 
or two.” 


“T don’t believe it, Al. You made a 
mistake of making a bad foreman out 
of a good workman, and now you've 
got neither. If I were you I'd give 
Jim a day or two off so he can look 
around for another job. He won't be 
happy here again.” 


“IT can’t do that, Ed. I'll admit I 


made a mistake, but I can’t let Jimmy 
down like that, especially after I 
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coaxed him to try out as foreman. Be- 
sides he’s one of my best machinists.” 


“He’s good enough so he can get an- 
other job in a hurry, so don’t worry 
about that angle. Nobody wants to 
lose a good man, but that’s the penalty 
you have to pay for making a poor 
move in the first place. Keeping him 
here won't be doing a favor either to 
Jimmy or yourself. And it’s not fair 
to the new man.” 


“The way you talk, you'd think I 
had a lot of prima donnas working for 








me. Jimmy will get over his grouch, 
and everything will be smooth again. 
Everybody's not as temperamental as 
you, Ed.” 


“Maybe not, but I’ve seen this same 
thing tried out before, and it just 
doesn’t work. One sorehead in the 
shop can get everybody dissatisfied. 
Take my advice for once, Al, and you'll 
save yourself a big headache.” 


Is a demoted foreman a liability, as Ed believes? 
Or will such a situation work out in time? 


DISCUSSION 


Good Samaritan 


Al is not being too generous in offer- 
ing to recondition flood-soaked equip- 
ment of his own manufacture at cost. 
In fact he is buying the most inexpen- 
sive kind of valuable advertising and 
is showing a shrewd mind in working 
to his company’s interest. While he 
might have to do the work for a few 
chiselers who expect something for 
practically nothing, his offer will build 
up the most valuable kind of customer 
good will. 

There is bound to be much mouth- 
to-mouth advertising of Al’s company 
by flood sufferers who have been made 
happy by his offer. The president of 
a corporation once told me that mouth- 
to-mouth advertising was the most 
valuable kind, and that, while it could 
not be published, his satisfied custom- 
ers were the strongest supplement to 
advertising that his or any other com- 
pany could desire. 


Al’s pumps will probably be bought 
by many concerns that have not here- 
tofore bought from him. Any profits 
he may lose in reconditioning his pumps 
at cost can well be called good-will 
advertising. —E. E. GacGnon. 


Concessions for Kickers 


I am highly in favor of giving dis- 
counts on repeat orders, because repeat 
orders are friendly orders. But unfor- 
tunately under such a policy, whether 
we like it or not, we would find that 
we must cater to certain customers or 
lose their trade. Giving concessions to 
one customer leaves us wide open for 
protest from any other customer who 
is not treated likewise. 

In our concern we have found that 
there is but one possible policy; to lay 
down a hard and fast rule and stick to 
it. We allow 5 per cent for spot cash 
and 3 per cent for cash in 30 days. 
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Come what may, these are the rules of 
our business. Of course, if a customer 
pays his bill three or four days after 
the discount period, we allow him the 
discount. That is only business cour- 
tesy, and it pays. 

We have no complaints from custom- 
ers as to partiality. We are never bull- 
dozed into giving unearned discounts, 
and we have not lost anything by it 
in the long run. —Wit Herman, 

Superintendent, 
Tanenbaum Oil Company. 


Extra Dividends 


The proportion of a company’s earn- 
ings that should be allocated to the re- 
serve account depends largely on the 
nature of the business. Many concerns 
have been forced into liquidation dur- 
ing recent years through failure to 
make ample provision during good 
times to carry them through the lean 
years. 

Stockholders, who often have but 
little knowledge of the concerns in 
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which they have invested their money, 
are usually dissatisfied when they find 
that dividends account for only a por- 
tion of the total profits earned, and 
that a considerable part has been allo- 
cated to the reserve account. Provid- 
ing they have bought the stock for an 
investment and not for speculation, 
they have no cause for complaint. 
When, however, the amount of the re- 
serve is such that there is no prospect 
of the whole of it being required for 
any emergency or for development, 
they are justified in demanding that 
the excess be distributed in the form of 
extra dividends. 
—W. L. Warernovuse. 
Horfield, Bristol, England. 


Black List 


As a matter of principle, no em- 
ployer should seek to induce men away 
from another. It is an unfair practice 
and is generally recognized as such, 
even by employees. A workman should 
be wary of employers who employ 
such tactics, as he may not find them 
quite to his liking after he has severed 
connections with the first employer. 

It is a just as unfair to black list 
men already employed. The employee's 
rights should be respected, and a black 
list is most certainly an infringement 
on his rights. He should always have 
the right to better himself if it is 
within his power, and no employer 
should turn down his application for 
a job simply because he is still em- 
ployed. The employer has a right to 
discharge any employee with whom he 
is not satisfied, and the employee should 
have a right to seek better connections 
if he sees fit. 

In view of these facts, when a man 
makes application to another employer 
for a job, that employer should feel 
free to deal with him, even though he 
knows that the applicant is already 
employed, but never under any circum- 
stances should the employer be the 
first to open negotiations. 

—W. J. Owens. 


Al may not win a popularity con- 
test with his fellow manufacturers if 
he persists in hiring men at more than 
the prevailing wage rate, but he is 
going to gather around him a bunch 
of high-grade men who will pay hand- 
some dividends on the extra cents per 
hour that he puts into their pay 
envelopes. 

The type of manufacturer whose 
tactics Al is opposed to is usually an 
individual who in private life goes on 
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record extolling the stimulating effect 
of business competition and the oppor- 
tunities it creates, but by means of an 
understanding with like-minded com- 
petitors, he virtually shuts off the bene- 
fits of competition to the men in his 
employ. 

Such practices are particularly prev- 
alent in the smaller manufacturing 
cities. In contrast, go into a tool and 
die shop, or a jobbing shop, in Detroit, 
for example. Working almost shoulder 
to shoulder you will find two men of 
the same trade, yet one gets 75 cents 
per hour and the other perhaps $1.25. 
If the 75-cent man were worth more 
to his employer he would get it, or 
else he would lug his tool chest next 
door and get it. That is the original 
American plan that put a premium on 
efficiency and created the American 
standard of living. The so-much-and- 
no-more type of thinking that Al so 
rightly condemns is largely to blame 
for the shortage of high-grade work- 
men today. 

—Rosert S. ALEXANDER. 


Al’s report of what Bill Bowers said 
at the Board of Trade meeting has a 
familiar sound. That kind of talk has 
been going on in every manufacturing 
district ever since more than one em- 
ployer has been located in reach of an- 
other. It has always seemed to me 
that the ethics involved are based on 
the common law affecting master and 
servant relations as to employment, 
and that one must not entice the em- 
ployee of another away from him, but 
is free to employ whom he chooses 
from any who apply to him for work. 

Too many employers want to stretch 
that principle to the point where a 
man who quits one shop must not be 
employed in another without the con- 
sent of the first. They don’t seem to 
realize that it all goes back to the pay- 
ment of a “scale,” whether the scale 
is set by the manufacturers’ associa- 
tion, by a union of workmen, or by a 
new deal at Washington, and Al said 
it in all his expressions that “Good men 
are cheaper at a high rate than are 
poor ones at less money. It’s our 
privilege to decide what a man is worth 
to us.” 

When will we be able to get rid of 
all schemes that Al says prevent a good 
mechanic from getting what he is 
worth? Why should we think it fair 
to bargain collectively with a group of 
50 toolmakers, establishing an hourly 
rate of 90 cents for all, when some of 
them are worth a dollar and a half and 
some are not worth 60 cents in today’s 
market? —Lucien I. YEoMaANs, 

Industrial Engineer. 
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Home Talent 


Al is right in sending his work to a 
specialist for heat-treating. Why buy 
expensive cutting steels to increase the 
efficiency of the machines and then cut 
down the efficiency of these same tools 
by improper hardening? 

To eliminate losses from poor hard- 
ening and breakage there are required 
a thorough knowledge of heat-treating 
and equipment for close control of tem- 
peratures. Therefore, unless a shop is 


large enough to maintain a heat-treat- 
ing department with a specialist in 
charge, it is good economy to send the 
work out. —Tuomas M. Garrry, 
Instructor, 

Yale & Towne Apprentice School. 


Al is on the right track. We are in 
an age of specialization, especially 
when steels and their proper heat- 
treatment are considered. There are 
approximately 3,000 brands of steel in 
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America, and each has its own speci- 
fied method of heat-treatment. We 
can no longer heat-treat steels by not- 
ing their color. When Al and Ed did 
their own heat-treating, the majority 
of steels were carbon steels, and 50 deg. 
of heat above or below the hardening 
and drawing temperatures did not 
amount to so much. Now, some of the 
alloy steels are sensitive to a variation 
of 10 deg. and require specialists and 
special equipment for heat-treating. 


“Nothing Else 


Would Do 
the Job” 


—~) 


It has been proved in many plants 
that not over 25 per cent of the effi- 
ciency of alloy steels is being utilized. 
That is due to inexperience in modern 
methods of heat-treatment, as Al has 
proved by sending his heat-treating 
jobs to a specialist. We hesitate to ad- 
mit it, but when some concerns do 
spend money for heat-treating equip- 
ment and are willing to educate some 
of their home talent of the old school 
in modern methods of heat-treatment, 


| Smooth Acceleration and 
Deceleration 


% Accurate Stepless Speed Con- 
trol... Minimum to Maximum 
in either direction 


% Automatic Load Indication 
and Overload Protection 


% Flexible Location with Hand, 
Automatic or Remote Control 


% High Efficiency, Low Mainte- 
nance 


* Smaller Size, Lower Cost 





OM industry after industry 
comes glowing praise of the 
New Oilgear Fluid Power Variable 
Speed Transmission. New sim- 
plicity, new adaptability. new com- 
pact design, new low prices, all 
combine to make Ojilgear the most 
widely discussed development in 
the transmission field. Be sure you 
have full information. Write for 
Oilgear Bulletin 60000 today. 
THE OILGEAR COMPANY, 1309 
W. Bruce St., Milwaukee, Wis. 
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the workmen are reluctant to take 
kindly to it, thinking that they have 
given good service for many years and 
are still satisfied that they can heat- 
treat the new steels satisfactorily. 
Heat-treating is one job where special- 
ists and special equipment are re- 
quired. —H. A. Grmumanp, 

Hamilton, Ontario, Canada. 


Going to Townsend 


If we go to Townsend, as Walter 
Cecil Cox desires (AM—Vol. 80, page 
323), and he admits that it is an ex- 
periment, can we just drop it or will 
there be some bills to pay? Who will 
pay those bills? Does Cox want the 
task, or shall we take a vote and those 
desiring the plan do the paying? Sen- 
ator La Follette says we must tax all 
incomes of $500 or more a year. Pay 
your tax, Walter Cecil Cox and if 
you cannot buy shoes, go barefoot, but 
don’t yelp. —C. G. WittmaMs 


Dear Ed and Al— 


Add this to your Townsend table: 


$49,000,000,000 national income. 
—24,000,000,000 Townsend aged, one year. 


25,000,000.000 balance on hand. 
—24,000,000,000 Townsend aged second year. 


$ 1,000,000,000 balance on hand, enough to pay 
pensions 2 month. 


Not quite as fast as Noah’s flood but 
just as effective. 

Let’s look at that poor $600 auto- 
mobile. 


$600 present price, 45,000,000 people unable 
to buy. 


$1,000 Townsend price, 10,000,000 aged (your 
figures) likely prospects. 


If you were a New Dealer in this 
election year you would have the na- 
tional income at about $60,000,000,000. 

If you were a Townsendite, or even 
true American, you would know that 
only about 8,000,000 people will be 
eligible. 

You should know that wealth is 
what we buy with money. 

You should know that Nature fur- 
nishes all the wealth we have free of 
cost. The charge comes in the manu- 
facturing of raw materials into finished 
products. Work is what the nation 
needs, and the spending of $200 a 
month by 8,000,000 aged on luxuries 
as well as the necessities will raise the 
national income up to a level that has 
never before been equaled in this 
country. 

Your ignorance is refreshing. 

Come on now, let’s all go to town 
with Townsend. —E. A. Durant. 


AMERICAN MACHINIST 











